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I. Anomalies of Number: 

(a) Congenital absence of both kidneys 

(b) Congenital absence of one kidney 

1 . Solitary kidney in normal fossa 

2. Solitary pelvic kidney 

(c) Supernumerary kidney. 

1. Unilateral 

2. Bilateral 

3. Renal duplication or double kidney 

II. Anomalies of She: 

Renal hypoplasia 

1 . Small organ with normal components 

2. Traces of renal components histologically only 

III, Anomalies of Form: 

(/i) LobuJated kidney 

(b) Congenital cystic kidney 

(c) Fused kidney 

1 . Crossed ectopia with fusion 

2. Horseshoe kidney (symmetrical fusion) 

(a) L-shaped kidney 

(b) Cake kidney 

(c) Disc kidney 

(d) Sigmoid kidney 

(e) Dumbbell kidney 

(f) With concavity above 

(g) With concavity below 
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(/i) Duplicated pelves and ureters, unilateral 
(i) Duplicated pelves and ureters, bilateral 
(tf) Double kidney— duplication of pelves and ureters 
(c) Anomalies of the pelvis other than duplication 

IV. Anomalies of Position: 

(«) Movable kidney 

(b) Renal ectopia 

1 . Simple, unilateral 

2. Simple, bilateral 

3. Crossed ectopia, without fusion 

4. Crossed ectopia, with fusion 

5. Bilateral, with fusion (horseshoe kidney) 

6. Solitary pelvic kidney 

(c) Abnormal rotation of kidney 

1. Incomplete rotation 

2. Excessive rotation 

V. Anomalies of Renal Blood Vessels: 

(a) Of the arteries 

(b) Of the veins 

I 

ANOMALIES OF NUMBER 
(«) Congenital Absence of Both Kidneys 

Congenital absence of both kidneys is a very rare anomaly and is 
incompatible with life. Many of those referred to in the literature 
have been in the presence of other gross physical abnormalities. 
The presence of other gross abnormalities need not necessarily 
be apparent, but extra-fetal life cannot exist. It is interesting to 
note that in the majority of instances reported, oligohydram- 
nios was present. This fact tends to substantiate the theory that 
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the fetal secretion of urine is closely associated with the produc- 
tion of the amniotic fluid. Such fluid would be absent or at a 
minimum in the presence of complete renal agenesis. Goward 
reported a case in which complete renal agenesis was found but 
a normal amount of amniotic fluid was present. 

(6) Congenital Absence of One Kidney 
The presence of a solitary kidney is very important from 
the clinical angle. The possibility of the inadvertent removal of 
a congenital solitary kidney is eliminated by our present diag- 
nostic methods. In the presence of a solitary kidney, a complete 
absence of nephrogenic tissue exists on one side (Fig. 243). Such 



I'ig. 243 — Bilateral retrograde pyelogram show mg aplasia of the right kidney 
and h) dronephrosls of left kidney. 

(Courtesy of Dr. Elmer Hess.) 
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a lack of development would result m a complete absence of the 
kidney, ureter, and the corresponding side of the trigone The 
suprarenal may be present in its normal site According to Eisen 
drath, there are four variations of this anomalous development 

1 Complete absence of the kidney , the ureter, and correspond 
ing half of the trigone 

2 Complete absence of the kidney and ureter and a dev elop 
ment of half of the trigone The functioning ureter ends on the 
opposite side of the trigone 

3 The trigone symmetric, two ureteral orifices and a ureter 
of variable length of the agenetic renal tissue 

4 Complete absence of kidney, ureter, and uretenl orifice on 
one side the opposite kidney ectopic, the ureter ending in the 
midhne of the trigone 

Congenital solitary kidney has an incidence of occurrence of 
ielati\ely 1 1000 The agenesis is more frequently observed m 
miles md the left kidney is more frequently absent than the right 
Jameson estimates that associated malformations of the genital 
tract, in either sex occur in relatively 70 per cent of instances 
The congenital solitary kidney is usually found in the location 
that corresponds to that of the normal organ The malplaced 
kidney has been found in the iliac fossa within the true pelvis 
or along the midline of the body The suprarenal gland is absent 
on the side of the agenesis in relatively one third of the cases In 
a case observed by the author, a congenital solitary pelv ic kidney 
was present (Fig 244) Both adrenals were situated in their nor 
mil position and possessed a normal blood supply Such a finding 
tends to prove that the suprarenals are totally independent in 
their formation and blood supply from the kidneys proper 

The congenital solitary kidney is usually somewhat enlarged 
as a result of a compensatory hypertrophy and it may be lobulated 
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or otherwise abnormal in form. Congenital absence of one kid- 
ney does not incapacitate an individual from the normal physio- 
logical functions. The congenital solitary kidney may be subject 
to disease more frequently than a similar kidney would be under 
normal circumstances. For this reason, the diagnosis of disease in 



Tig 244 — Hjpogenesis. Low power photomicrograph which shows absence of 
true glomeru i and abortive attempts through hyperplasia by the tubular 
epithelium to take over glomerular function. 

(Courtes) of Dr Lawrmee W Smith anil Dr Edwin S Gault.) 


the presence of a congenital solitary- kidney should be accurate 
and well established before any surgical intervention be under- 
taken. 

Diagnosis: A solitary- kidney is subject to the same surgical dis- 
eases as the normal kidney. A solitary- kidney presents a more 
serious outlook. Extreme care should be exercised in establishing 
the diagnosis as well as in the institution of any surgical measures 
539 
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directed to the solitary kidney The diagnosis of solitary kidney 
can only be made by a combination of se\ eral factors 

1 Complete physical examination, particularly in the presence 
of malformation of the genital tract m either the male or female 
If anomalies of the external genitalia are noted in the female, or 
malformations of the penis or urethra, or unilateral absence of the 
testes or half of the prostate or one of the seminal resides, is 
obsened in the male, these abnormalities should be considered 
as important Congenital absence of one kidney should always 
be borne in mind whenever symptoms referable to the urinary 
tract are elicited or whenev er abnormalities of the genitalia exist 

2 Cystoscopy The finding of a single ureteral orifice should 
immediately suggest the presence of a solitary kidney The obser 
vation of two normally placed ureters, one of which cannot be 
cathetenzed except for a short distance, should immediately sug 
gest the possibility of such an anomaly The appearance on the 
x ray plate of the radiopaque material as it is halted at varying 
heights abov e the ureteral orifice, w ithout apparent reason, should 
also suggest such a possibility All are important data and are 
very suggestive of the presence of solitarv kidney 

3 Excretory urography presents important data A normally 
excreting kidney , either normally placed or in an ectopic position 
may be noted in contrast to complete lack of any renal excreting 
tissue on the opposite side The most important evidence is ob 
tamed from the individual renal function tests and the indiv idual 
catheterization of the ureters w ith subsequent ureteropy efagnuns 
Retrograde pvelography should only be considered in those cases 
w ithout anuria or after anuria has been reliev ed 

Treatment Treatment vanes according to the presence or ab 
sence of anuria Ureteral catheterization is possibly the most 
conservative and yet the most advisable measure for the relief of 
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Tig. 245 — Supernumerary kidney having a common ureter and ureteral orifice 
with the normally placed kidney. 

(Re drawn Crom Itmman after Lmberg.) 


anuria resulting from a temporary obstruction caused by a cal- 
culus. In the presence of obstructive anuria, conservative yet 
heroic measures such as nephrostomy, pyelotomy, or ureterotomy 
are indicated. The most important single factor in the surgical 
management of solitary kidney is the establishment of adequate 
511 
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renal drainage Only consename measures are indicated as the 
\ ery existence of the patient rests on the presence and functioning 
ability of the solitary kidney In the absence of anuria, conserva 
me surgical measures for the relief of nephrolithiasis, with or 
without an associated hydronephrosis or pyonephrosis, or the 
relief of the obstruction caused by anomalous \ essels should be 
considered 

(c) Supernumerary Kidney 

Supernumerary kidney is a distinct third kidney with inde 
pendent capsule and blood supply There is no authentic repori 
of the occurrence of four separate and distinct kidneys The 
anomaly of supernumerary kidney is rare Only 41 cases have 
been reported m the literature Such an anomaly must be differ 
entiated from a double kidney or an ectopic kidney with fusion 
In the presence of a third kidney the ureter may join the ureter of 
the other kidney on that side (Ftc 245) The cystoscopic appear 
ance of the ingone would be that observed when two normal kid 
ness exist The kidney may have a separate capsule and separate 
blood supply , a separate ureter and orifice (Fig 246), or the ureter 
may open extras esically The supernumerary kidney is usually 
smaller than normal, lying below the normal kidney in the line 
of the ureter or o\ er the spine It may he abov e the normal kidney 
but such a position is exceedingly rare The presence of a super 
mimerary kidney may be discovered at autopsy or operation for 
some unrelated condition as there are no pathognomonic symp 
toms that would establish its presence As in other renal anom 
alies, the accessory organ is especiallv prone to be the seat of 
calculous formation or infection 

Treatment The treatment of die diseased supemumerarv kid 
ney does not differ from that applicable to a nonnallv situated 
kidney diseased in similar fashion 
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Fir. 246 — A distinct third kidney possessing separate ureter and orifice. 
(Redrawn from llinroan after Pina.) 

Renal Duplication or Double Kidney 

Renal duplication or double kidney is a most common renal 
anomaly. Double kidney is to be differentiated from fused kidney. 
Double kidney results from ureteral duplication while fused kid- 
ney is from congenital fusion of the two kidneys. A double kidnej 
54 S 
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is usually larger than the aterage normal kidney and yet it is 
usually normal m form (Fic 247) The condition may be uni 
lateral or bilateral and is usually associated u nil duplication of 
the ureter Duplication of the ureter may be complete or the 
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of the genitourinary tract. In the male, such an abnormal place- 
ment of the ureter may be in the prostatic urethra, in the ejacu- 
latory duct, or in the seminal vesicles. In the female, the ureter 
may open in the urethra, in the vagina, or in the vestibule of the 



Fig. 248 — Intravenous urogram showing a ptosis of the right kidne>, double 
left kidney w ith fusion of the ureter in the upper portion. 

(Temple Umrersity Hospital, Ace No IS 90-1 ) 


vagina. The normal ureter on the duplicated side usually opens in 
a normal orifice on the trigone of the bladder. Papin found that a 
high bifurcation of the ureter occurred less frequently than a 
median bifurcation but that a low bifurcation within three or five 
centimeters of the bladder occurred most frequently. 
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The pelves of the kidney are usually placed one over the other 
although they ma) be found side by side (Fig 230) The upper 
pelvis is almost invariably smaller than the loner pelvis although 
indiv idual function of the two halv es may be relativ ely equal In 



Fig 249 — Inirasenous urogram showing normal left kidney and double right 
kidne} w ith hypoplasia of the upper half The ureters are separate entering the 
bladder b> two separate orifices 
(Temple l n vers y Hospi at Arc Vo J9073 ) 

instances of complete duplication of the ureter, the ureter drain 
ing the upper segment is usually mesial to the ureter draining the 
lower half The ureters may be distinctly separate throughout 
their length 01 may w md around each other The upper portion 
of the double kidney is almost invariably the diseased portion 
*546 
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The lower portion is more voluminous and it is more normally 
shaped. The ureter to the lower portion is usually more nor- 
mally situated. The upper portion of the double kidney is, from 
this evidence, the supernumerary or abnormal portion (Fig. 251). 



Fig. 250 — Intravenous urogram showing bilateral double kidnejJ. There is 
immediate fusion of the ureter. 

(Temple University Hospital, Acc No. 36832 1 


It is generally conceded that an abnormal organ is more sus- 
ceptible to pathological conditions than a normal organ. A very 
large proportion of double kidneys and ureters will be found 
diseased. Statistics demonstrate that malformations predispose 
to disease (Fig. 252). In double kidney and double ureter the 
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Fig 251 — Retrograde p>elogram show ng double kidnej and complete 
duplication of the ureters 
(Pbihdrlphit General Hosptil ) 

piesence of hydronephrosis or pyonephrosis is quite common 
Double kidneys like other renal abnormalities are prone to the 
presence of pathological changes especially infections calculi 
hydronephrosis and pyonephrosis Tumors in the presence of 
half of a double kidney Ins e been repeatedly reported in the 
literature Houeier infection is the commonest pathological 
condition obsened The next commonest pathological emits is 
hydronephrosis The presence of calculi is third in occurrence 
Undoubtedly these three conditions are the result of stasis which 
is aery prone to occur in the presence of ureteral anomalies 
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Double kidney is usually discovered during study in an effort to 
establish the cause of the urinary stasis. In many instances the 
condition produces no symptoms. It is discovered accidentally in 
the course of routine study. 

Diagnosis: The diagnosis of double kidney is usually estab- 
lished by cystoscopy, ureteral catheterization and retrograde ure- 
teropyelography in comparison with excretory urography. For 
this comparative study it is preferred to begin the study of the 



Fig. 252 — Retrograde program showing a double kidney, hypoplasia of the 
uotxr half and slight hydronephrosis of the lower half. Two distinct ureters 
are present. 

^Courtesy of Dr. Etener litis.) 
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upper urinary tract through the use of excretory urography Such 
a study will usually demonstrate or suggest the presence of anotn 
alous development It is a simple matter to bypass the junction 
of a bifid ureter of a double kidney when catheterizmg a single 
ureteral orifice For this reason a ureteropy elogram should alw ay s 
be made using a catheter possessing a bulbous enlargement suffi 
cient to occlude the ureteral orifice The patient should be placed 
in a modified Trendelenburg position and the radiopaque me 
dium permitted to flow by grav lty along the ureter Both ureters 
and pelves are demonstrated radiographically by this procedure 
Treatment The treatment depends upon those conditions 
found after complete urologic study The presence of double 
kidney does not necessitate operative measures 

II 

ANOMALIES OF SIZE 
(a) Renal Hypoplasia 

Congenital hypoplasia of the kidney is not infrequently seen 
There are two types 

Type I The structuie of the kidney resembles m eiery detail 
a normally developed oi gan in miniature The kidney has its ow n 
renal pedicle ureter and normally placed ureteral orifice 
Type 1/ The structure of the kidney presents only traces of 
the various components of the parenchyma (glomeruli and tu 
bulcs) which may only be found by histologic study The renal 
mass has no specific form or contour The mass has no excretory 
function The renal artery is usually rudimentary and extends 
from the aorta to the fibrous thread of tissue The ureter may be 
present and open m a normal position on the trigone Such a 
ureter may be patulous for a short distance only and then extend 
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as a fibrous cord or may be present as a fibrous cord throughout 
its length. 

The type of hypoplasia most frequently observed is that of a 
dwarfed kidney (Fig. 253). Resembling a normally developed 



Fig. 253 — Bilateral retrograde p ) elogram shotting hypoplastic right kidney, 
normal left kidne). 

(Courtesy ol Dr. Elmer Hess ) 


kidney, it is usually found in the kidney bed but is very diminu- 
tive in size. Although generally observed to be located in the 
normal position it may be found to occupy a much lower position 
and even be adherent in the pelvis to the bladder or surrounding 
structures. The renal pelvis is usually present but is atypical in 
form and considerably smaller in size than normal. The ureter, 
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as previously mentioned, may be partially or completely obliter- 
ated or even absent. On section the hypoplastic kidney may pre- 
sent a typical demarcation between the cortex and medulla. These 
two components are usually observed in a normal ratio propor- 
tionately but definitely in miniature as compared with the normal. 
Histologic sections may reveal the presence of embryonic tubules 
and glomeruli, while in other fields, sclerotic fibrous tissue and 
irregularly arranged tubules may be observed. There is a definite 
tendency to cyst formation. 

Clinically, the hypoplastic kidney is subject to the same patho- 
logic conditions as those observed in a normally developed organ 
and is predisposed to such diseases as hydronephrosis, calculous 
formation, nontuberculous and tuberculous infection. 

Symptoms: The symptom usually portrayed is that of pain. The 
pain may be colicky in nature but it is generally evidenced as a 
constant, dull pain in the loin. 

Diagnosis: A definite diagnosis of the presence or absence of 
hypoplastic kidney is imperative. The diagnosis is particularly 
necessary’ when surgical measures to the opposite side are con- 
templated. There are instances recorded in the literature where 
the opposite, normally functioning kidney has been removed with 
subsequent death to the patient. 

Cystoscopy may or may not reveal important data. The ureteral 
orifices may be normally situated and the ureters may be patulous 
throughout. The hypoplastic kidney may have sufficient tubules 
capable of excreting urine that is normal in every way. In con- 
trast, the ureteral orifice may be noted to be extremely small but 
this, in itself, is not pathognomonic of the presence of hypoplastic 
kidney. The catheter may be advanced only for a short distance 
during ureteral catheterization, the ureter being a fibrous cord 
above. Under such circumstances, indigo-carmine would not be 
eliminated from the affected side. 
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Excretory urography may yield considerable important data 
as to the presence oE a nonfunctioning kidney, or the presence of 
a rudimentary type of pelvis on the affected side. The most accu* 
rate data may only be obtained by retrograde pyelography. 

Retrograde pyelography: The catheter is introduced up the 
ureter in the customary manner. If the ureter is not patulous the 
radiopaque medium may be returned or regurgitated from the 
ureteral orifice into the bladder. If the ureter is patulous through- 
out its entire length, the pyelogram following the injection of the 
radiopaque solution would reveal the presence of a miniature 
atypical pelvis in its normal or in an abnormal position. 

The importance of an accurate diagnosis of a hypoplastic kid- 
ney cannot be underestimated. In the past it has been considered 
that any kidney capable of concentration of dye on function tests, 
or capable of excretion of normal urine could, under stress, hyper- 
trophy to such a degree as to sustain life. Such a statement is 
definitely untrue. This fact is revealed at autopsy in those in- 
stances where nephrectomy on the opposite side has been done. 
Possibly one of the most important aids in making an accurate 
diagnosis of the presence of a hypoplastic kidney is the use of the 
intravenous urogram. Because visualization or the complete lack 
of visualization of a hypoplastic kidney leads to an accurate study 
of that side. Having proven the presence of a hypoplastic kidney 
on one side, the opposite side should be subjected to the most 
meticulous attention before operation is considered. 

Treatment: The treatment of an affected hypoplastic kidney 
does not differ in any manner from that of a similar lesion of a 
normally developed kidney. However, the treatment of the oppo- 
site side may vary considerably. Due to the presence of the hypo- 
plastic kidney, conservative treatment of the opposite function- 
ing kidney, regardless of its condition, must be instituted rather 
than any radical procedure such as nephrectomy. 
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Atrophic Kidney 

Unfortunately there is no clear distinction between congenital 
hypoplastic kidney and atrophic kidney Atrophic kidneys 
whether congenital or acquired are of the utmost importance 
Individually such a kidney is unable to sustain life Gcraghty and 
Plaggemayer stated that the most pathognomonic sign of atrophic 
kidney is that the appearance time of excreted dyestuff may 
be normal but that the total excretion for a gn en time is much 
reduced on the affected side Its occurrence is such and its impor 
tance is such that as in congenital renal hy poplasia the presence 
of atrophic kidney should bended out if nephrectomy is to be con 
sidered on the opposite side 

Congenital Renal Hypertrophy 

The hypertrophic or compensatory kidney is always noted m 
those cases of congenital absence or marked atrophy of the oppo 
site kidney The kidney is characterized not only by its increased 
size but also by its functional capacity as it is compelled to do 
double duty The incidental finding of an enlarged but other 
wise nonnal kidney should immediately demand examination of 
the entire urinary tract Removal of this otherwise nonnal kid 
ney (excepting its size) would invariably terminate fatally when 
lack of function of the opposite side exists or function is markedly 
reduced 

Symptoms There are no pathognomonic sy mptoms of renal hy 
pertrophy In the presence of associated pathological lesions the 
samesymptom complex of a kidney of normal size would be noted 

Treatment Conservative surgical measures should always be 
taken Surgical measures depend upon the condition present and 
thefunctionmgabihty of the opposite kidney 
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III 

ANOMALIES OF FORM 
(a) Lob i da led Kidney or Fetal Kidney 

Lobulation of the kidney is normal for the fetus and infant but 
should disappear at the age of four years. The surface of the kid- 
ney is segmented by sulci which divide the renal parenchyma in 
rounded or irregular lobes corresponding to the Malpighian pyra- 
mids. Lobulation may persist in adult life and is of no clinical 
significance. 

(6) Congenital Cystic Kidney 

Congenital cystic kidney will be discussed under the heading 
of renal cysts. 

(c) Fused Kidney 

Crossed renal ectopia with fusion is a relatively uncommon 
condition. In a review of the literature, mention was found of 
only 224 cases. Beer and Hegerman estimated the occurrence of 
this anomaly to be 1 to 8000 cases. Stewart and Lodge found it 
only once in 6500 autopsies. Of the cases reported, the right kid- 
ney was more frequently displaced than the left; the condition 
was seen more frequently in males than in females. Usually the 
displaced kidney lies below the normally placed organ, fusion 
taking place at the poles of the kidneys (Fig. 254). The ureters 
remain separate and enter the bladder on their respective sides 
as the ureter from the displaced organ is usually found to run 
obliquely across the body to enter the bladder at the normal site. 
Considerable variations of the fusion between the two kidneys 
may exist. The kidneys may fuse side to side, end to end, or at a 
distinct angle (Fig. 255). 
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Symptoms The presence of crossed renal ectopia does not pre 
sent pathognomonic symptoms Lithiasis acute and chronic pye 
lonephntis pyonephrosis and hydronephrosis are prone to occur 
m anomalies of the kidney 
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on physical findings or the palpation of the renal mass. The diag- 
nosis is only attained by the use of excretory urography or retro- 
grade pyelography. Of the two methods, retrograde pyelography 
is more accurate. A more clear outline of the displaced ureter 



Fig. 255 — Crossed renal ectopia. Bilateral retrograde pyelogram showing hydro- 
nephrosis of the upper half of a fused kidney. The left kidney is ectopic. 
(Temple University Hospital, Acc. No SI294) 


and renal pelvis is usually attained more readily than with excre- 
tory urography. 

Treatment: The treatment of fused kidney varies according to 
the conditions present in each individual case. Prior to any surgi- 
cal procedure, particularly hemincphrectomy, the function of the 
other half of the fused kidney must be given careful consideration. 
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Fig 256 — Ectopia of both kidnets with fusion of the lateral surfaces Note the 
anterior position of the renal pelves and the abnormal arrangement of the 
renal vessels 

ers tjr Hosp a] Acc A© 1*68) 


(Temple Lo 
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1. Asymmetrical Fusion 

This may take the form of L-shapecl kidney , cake kidney, disc 
kidney, sigmoid kidney, and dumbbell kidney which are formed 
of unilateral kidney fusion and although they may be found in a 
midline position (Fig. 256), they cannot be considered a true 
horseshoe kidney. 

The ectopic portion usually occupies the lower portion of the 
kidney mass. The kidney normally found on the respective side 



rig. 257— Sigmoid kidney. The hilum of the lemer Idtoey *'* ,hf **1™“ 
direction from that of the upper kidney. 

(After Kiitttr.) 
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is usually in the more elevated position of the mass The vana 
tions and malarrangements which mi) be assumed by the mass 
are extensive The kidneys may fuse end to end (Fic 257), side 
to side, at an acute angle with each other, or at right angles 
(L shaped kidney) (Fig 258) Many variations of the union may 
exist in the production of different recognized types or forms 
The ureter on the ectopic side passes diagonally across the spine 
entering the bladder m a normal position the kidney from 
which it arises being usually in the ventral position of the renal 
mass The ureter from the relatively normally situated portion 



Fig 258 — Un lateral ho s shoe kidnej The left half ts larg r than the right 
The ureter of the right hjdney is observed coming from the bridge or isthmus 
(Re-drawn from B odel af er Ku_ er ) 
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of the kidney mass prescribes a relatively normal course to the 
bladder, terminating in a normal position on the trigone fFic. 
259). Instances have been recorded in which a definite crossing 
of the ureters existed. The ureter which would usually enter the 
bladder on the right crosses to the left, while the ureter usually 
entering on the left side crosses to enter the bladder on the right. 
Many variations are possible in such a malformation. 



Fig. 259 — Unilateral fused kidney. The right kidney is ectopic and is 
superimposed on the left orthotopic kidnej. 

{Courtesy of Dr, Harry A. Wilmer and Journal el Urology 1938. *0 551 ) 
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2 Horseshoe Kidney 

Horseshoe kidney ( len mcuatus ) is the commonest form of 
kidney fusion The condition was first described m 1552 by 
Beranger de Carpie The two kidneys are intimately fused at the 
similar poles which results in a renal structure that assumes the 
shape from which its name is derived (Fig 260) It is usual that 
the two sides are asymmetrical The incidence of occurrence 
reported by various investigators has varied widely Macalpine, 



(Temple V- wve tyHosptal Ace. "No 1037 ) 
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in totaling the reports of several investigators, found that in a 
total of 284,656 autopsies, it occurred once in 782 instances. The 
author, in a survey of 12,029 autopsies at the Philadelphia Gen- 
eral Hospital, spanning a period of five years, found that it oc- 
curred only 7 times, or 1 in 1718 instances. In relatively 90 per 
cent of instances of occurrence, the two kidneys are fused at the 
lower poles, the concavity passing upward. Fusion at the upper 
poles does occur, although with less frequency, the concavity pass- 
ing downward. The two kidneys are united by an isthmus which 
may be a thin, fibrous cord of membranous union or the isthmus 
may actually be a continuity of the parenchyma of considerable 
breadth and thickness. The isthmus between the two kidneys 
usually lies in front of the aorta and vena cava. There are three 
reported instances in which the isthmus was found to be posterior 
to the great vessels. The renal mass lies closer to the midline and 
is approximately two vertebrae lower in position than normally 
situated kidneys. The isthmus usually lies at the level of the bifur- 
cation of the aorta (Fig. 261). Due to the relative position of the 
renal mass it assumes a plane that is much more anterior than 
that assumed by a normally situated kidney. 

It is rare that a horseshoe kidney is typically symmetrical. One 
half is usually larger and more normally shaped than its fellow. 
Each half of the fused kidney possesses its own blood supply. The 
vascular supply is erratic and extremely variable. This is of con- 
siderable importance because of the danger to which these vessels 
are exposed at the time of operation. Arteriai branches not only 
arise from the aorta itself but may spring from the common iliac, 
the internal or external iliac and even from the inferior mesen- 
tery artery. The majority of the arteries enter the hilus of the 
kidney but some may perforate its surface. It has been observed 
occasionally that a separate artery supplies the isthmus. Such an 
independent blood supply occurs when the isthmus is composed 
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Fig 261 — Horseshoe kidney of remarkable cype There are four distinct kidneys 
the upper two lie in an approximately normal situation with each htlum facing 
median ward those of the two lower kidneys face downward and outward. Each 
kidney has a separate pelvis and ureter, the ureters on same side unite near the 
pelvic brim The blood supply of this horseshoe kidney is complex, as shown 
in the diagram 

(Redrawn from Kelly and Bum am after Brodel 1 

of parenchymal substances Papin, in a reweu of )39 cases of 
horseshoe kidney, found that the arteries supplying a horseshoe 
kidney varied in number from one to ten \essels but that three 
vessels vs ere the most customary number The v etns are less irreg 
ular in their distribution and usually pass directly to the v cm 
cava, but may empty directly into the iliac veins 
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Fig. 262— Adenocarcinoma — Horseshoe kidney. Retrograde pjelogram. Note 
the malposition of the kidneys. The right half shows abnormal pelvis. Adeno- 
carcinoma of right half revealed at operation. 

(Courtesy of Dr. Elmer Hess.) 

The ureter, in many cases of horseshoe kidney, enters the renal 
pelvis higher than it does in the normal kidney. The ureters 
usually lie anteriorly and cross the isthmus in their course to the 
bladder. Lying across the isthmus, the ureters may cause a dis- 
tinct furrow in the renal tissue and may show some evidence of 
being dilated above the isthmus. There is usually no dilatation 
of the ureters below the isthmus. Hydronephiosis in the presence 
of a horseshoe kidney is of frequent occurrence (Fig. 262). It un- 
doubtedly results from the presence of the high insertion of the 
ureter and the pressure exerted by the ureter lying on the surface 
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of the isthmus and possibly by the occurrence of aberrant \essels 
(Fig 263) 

Symptoms The symptoms produced by horseshoe kidney are 
varied in scope and intensity Abdominal pain may be due to the 



Fig 263 — Horseshoe kidney Bilateral retrograde pyelogram The renal pelves 
lie in a relatively normal position. 

(Courtesy of Dr Elmer Hess ) 

pressure of the isthmus on the great r essels Cardiac hypertrophy 
may result from pressure of the aorta Edema of the extremities 
may result from pressure of the isthmus on the \ena ca\a For 
clinical purposes the symptomatology may be dnided into two 
groups 
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1 . Rovsing’s syndrome. This symptom complex was first pre- 
sented by Rovsing of Copenhagen and attributed to the pressure 
of the isthmus of the horseshoe kidney upon the abdominal ves- 
sels and nerves. The pain is distributed in the tipper abdomen 
and is most marked with change of position from the supine to 
the sitting position. Occasionally the pain is experienced on as- 
suming the standing or sitting position. For the relief of the pain, 
bending forward often releases the pressure on the great vessels. 
An intensification of the pain is experienced upon bending back- 
ward. 

Horseshoe syndrome. Gutierrez, in an analysis of 25 cases, 
found abdominal pain a common symptom. He has advanced as 
the most characteristic point in the clinical symptomatology the 
horseshoe syndrome which is characterized by three prominent 
clinical symptoms: (1) Abdominal pain localized in the epigastric 
or umbilical area; (2) chronic constipation with or without associ- 
ated gastrointestinal disorders; (3) urinary disturbances mani- 
festing the early clinical signs of chronic nephritis. 

2. The symptoms produced by pathological changes existing 
within the horseshoe kidney are similar to the symptoms that 
exist in other renal anomalies. There are no pathognomonic signs 
or symptoms. It is only due to the high degree of efficiency of 
present urological methods that a diagnosis of horseshoe kidney 
may be made preoperatively. Even then a diagnosis may be diffi- 
cult or impossible. The symptoms portrayed by co-existing patho- 
logical lesions assume the typical symptomatology found in a kid- 
ney that is normal in position and contour (Figs. 2G4 and 2G5). 
The diagnosis of the presence of horseshoe kidney showing definite 
and typical symptomatology of renal pathology' may only be an 
accidental finding at the time of examination. 

Diagnosis: It is occasionally possible in a thin individual to 
palpate the isthmus of a horseshoe kidney as it crosses the vertebral 
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Fig. 264 — Horseshoe kidnej Roentgenogram showing direction taken by the 
left ureter 

(Trtnple LniTers tj Ho*p tal Ate No 545 j1 ) 


column An accentuation of the pulsation of the abdominal 
aorta maj be present These findings maj onl) suggest the pres 
ence of horseshoe Lidnej but it remains for the roentgen ra> to 
establish a final diagnosis A presented his tor) of vague abdomt 
nal pain, m altering the bod) position, m the presence of a cen 
trally located palpable abdominal mass should be looked upon 
with suspicion for a horseshoe hidne) until pros en otlienv ise 
Cystoscopy There is nothing m the appearance of the bladder 
that is suggestn e of horseshoe hidne) 

Intravenous urography showing the position and contour of 
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Tig. 265 — Horseshoe kidney. Intra\ enous urogram showing bilateral hydro- 
nephrosis of both halves of kidney. Opaque catheters (rig. 264) reveal the 
course of the ureters. 

(Temple Umveraity Hospital, A tie. No. 5tS5t ) 


the renal pelvis has been of great diagnostic value. The preopera- 
tive diagnosis of a horseshoe kidney may readily be overlooked 
particularly where the kidneys arc in a relatively high position 
and the connecting isthmus is long. 

Retrograde pyelography: Bilateral retrograde pyelography 
affords the greatest diagnostic aid. The pyelographic picture pre- 
sented usually reveals a renal pelvis that is lower than normal and 
lying closer to the median line than normally observed. The axis 
of the two pelves diverges as they pass upward. This divergence 



Coffer Gut rcrre$) 


Fig 266 — Method of computing the b3$al angle of a bilateral pyelogram The 
pelves and kidney shadows in outline represent the normal with a basal angle 
of about 90 degrees (64 to 103 degrees) The shaded pels es and ureters repre 
sent the usual finding in bilateral pyelography of horseshoe kidney with a basal 
angle (dotted lines) of about 20 degrees (7 to 36 degrees) 

Method of computation 1-1 ~ vertical vertebral lute 2-2 ~ transverse 
bisiliae line The point where 1 and 2 cross is the apex of the triangle. 3-3 =s 
transverse vertebral line between second and third lumbar vertebrae 4-4 t= 
horizontal line connecting the two lowest and most internally situated calyces 
(normal in solid line, horseshoe kidney dotted line) 5 (solid, normal, doited, 
horseshoe kidney) projection from 4 to 3 The line between these two points 
on 3 (5-5, solid, is normal , 5-5, dotted, is in horseshoe kidney) is the base of 
the triangle 

(After Gutierrez.) 
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led Gutierrez to construct a basal angle on the pyelogram for the 
diagnosis of horseshoe kidney (Fjg. 260). He found that the basal 
angle was from 7 to 30 degrees in the presence of horseshoe kidney 
as compared with a basal angle in the normal kidney of 64 to 103 
degrees. The presence of a horseshoe kidney may be confirmed 
by the determination of such a basal angle. It is occasionally pos- 
sible to outline the kidneys and the isthmus by a plain roentgeno- 
gram, but such a finding is usually exceptional. Pyelography will 
reveal that the pelves are usually evened and tend to radiate away 
from each other but this is not a universal finding. It has been 



Fig. 267— Horseshoe kidney. Reirograde pjelogram. The right half shows 
hjdronephrosis. The left half exhibits evidence of congenital po])C)-uic kidney. 
< Courtesy of Dr. Elmer Hew ) 
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demonstrated that the pehes may be on the inner surface, the 
anterior surface or the outer surface of the renal mass (Fig 267) 
It is only by means of a lateral pyelogram that the plane m avhich 
the fused kidneys lie may be ascertained In questionable in 
stances of occurrence the py elogram should be taken not only from 



the anteroposterior position but also from a lateral position Lat 
eral pyelography v, ill re\eal the displaced pehes lying in front 
of the spine The ureters prescribe a backward course after einer 
gence from the anteriorly placed kidney, to assume their custo 
unry course dovm\ ard to the bladder Additional information 
may be gained by retrograde ureteropyelography in ascertaining 
572 



RENAL ANOMALIES 


the true course of the ureter which may not be well visualized 
by tlie excretory urogram (Fic. 268). 

Treatment: The horseshoe kidney is frequently subject to com- 
plicating pathology as are all anomalous developments. The 
presence of hydronephrosis, pyonephrosis, calculous formation, 
infection, acute and chronic, are frequently complicating factors. 
Abdominal pain as a result of pressure of the isthmus on the 
great vessels, or the pain resulting from the pull or drag from the 
misplaced kidney, may necessitate division of the isthmus and 
nephropexy. The complicating pathology is managed only ac- 
cording to the pathological conditions presented. Once a fused 
kidney has become diseased, little hope of a permanent cure may 
be gained except by radical procedures. 

(d) Double Kidney — Duplication of Pelves and Ureters 

The most frequent anomaly of the kidney is duplication of 
the renal pelves and ureters. The anomaly may be unilateral or 
bilateral; it may be partial or complete, or may be an association 
of the two. In duplication, the kidneys possess two distinct pelves 
and each individually presents a ureter extending to the bladder 
as a separate channel. In bifurcation, the ureters unite below the 
kidney to enter the bladder as a single channel (Fic. 269). 

In the presence of a unilateral double kidney or complete 
duplication, two ureteral openings are found on the correspond- 
ing side of the trigone. The two ureters arc entirely separate 
throughout hut are usually contained within a single sheath. 

In the presence of bilateral double kidney, two ureteral open- 
ings are found on each side of the trigone. 

In unilateral incomplete duplication, the kidney possesses two 
pelves, the ureters fusing at some point between the kidney and 
bladder, to open on the trigone by a single ureteral orifice. 

Bilateral incomplete duplication is observed less frequently 
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than the other three anomalous forms, but it does occur. Instances 
of multiple ureteral orifices have been recorded but the pres- 
ence of multiplicity of the kidney pelves is lacking. Although 
the ureters usually lie within a common sheath they may cross 
and recross each other. It is usual that the ureteral orifice that 
lies more mesially and caudally, that is, nearer the vesical neck, 
leads to the upper half of the double kidney. The lower half of 
the kidney is drained by the ureter that opens in a more lateral 
and higher plane (Fig. 270). The ureters may lie side by side or 



Fig. 270 — The most usual tjpc of double pehes and double ureter. The crossing 
of the ureters is shown jn the small diagram to the right. It is usual that the 
lower ureteral orifice is the outlet of the upper half of a double kidney. 
(Re-drawn from Kelly and Donum after Rrodtl ) 
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ma) he one above the other, or mi) appear at an angle to each 
other in their relame positions on the intcrureteral ridge Dttph 
cation of the renal pehes ma) occur m otlier anomalies such 
as horseshoe hidne) or fused kidney 
Symptoms There are no pathognomonic symptoms of duplica 
lion of the hidne) The presence of duplication should be sus 
pected in any instance of urinary incontinence or p)uria that 
persists in spite of all efforts to find the cause in an apparentl) 
normally developed upper urinary tract The occurrence of the 
ectopically ending ureter is frequently seen in this maldevelop 
ment The unsuspected presence of duplication may be demon 
strated by a routine xray or cystoscopic examination 

Diagnosis Cystoscopy The presence of multiple ureteral on 
fices is sufficient to make an immediate diagnosis of double kidney 
An inverted Y formation of the ureter exhibiting two ureteral 
orifices on one side of the trigone and, after union, continuing as 
a single ureter to the kidney is an exceedingly rare anomaly 
If the ureteral orifices are situated normally on the mterurcteral 
ridge the diagnosis of duplication is relatively simple The diag 
nosis of such a condition may be difficult if fusion of the ureter 
occurs above the bladder with a single ureteral orifice visible on 
each side of the trigone 

Intravenous urography may reveal the presence of the normally 
functioning half of the kidney How e\ er, as a result of disease or 
as the result of the nonfunctioning ability of one half of the kid 
ncy in the presence of disease, the presence of a double kidnev 
may not be revealed 

Retrograde ureterography should be done in every instance of 
continued pyuria or in the presence of continued symptoms refer 
able to the kidney area The ureteral catheter should be large 
enough to occlude the ureter and the radiopaque solution should 
be permitted to flow into the ureter by grav ity w ith the patient 
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placed in a modified Trendelenburg position. By this means 
bifurcation of the ureter may be discovered in totally unsuspected 
instances. A careful search for an ectopically placed ureteral 
orifice should be made in every instance of continued urinary 
incontinence •which persists in spite of all methods of treatment. 
A simultaneous ureteropyelograin should be made after catheter- 



Fig. 271 — Extrarenal caliccj — dorsal aspect. 

(Courtesy of Dr L L Ve*tro and Journal of Urology 1933, 30 4S7 ) 

ization of the ectopically placed ureter and after the catheteriza- 
tion of die normally placed ureter. The ectopically placed orifice 
frequently communicates with one-half of a double kidney. 

Treatment: No treatment is required if the presence of double 
kidney is accidentally found and no symptoms are evident. The 
method of treatment of such pathological conditions as nephritis 
or infection is identical with that of the treatment of similar condi- 
tions involving a normally formed kidney. The treatment of the 
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pathological lesions demanding surgery varies accoiding to the 
indiv idual conditions present A diseased condition of the kidney 
may necessitate nephrectomy or heminephrectomy, but in each 
instance the treatment is governed by the conditions present 

(e) Anomalies of the Pelt is Other T ban Duplication 

Anomalies of the renal pelv is may be div ided into two groups 
(1) Congenital hydronephrosis, and (2) extrarenal pelves and 
cahces (Fig 271) Asa result of faulty dev elopmental defects there 
may be a dilatation of the pelv is (v\ Inch is usually associated w ith 
similar dilatation of the ureter) No demonstrable obstructive 
uropathy may be ev ident m the entire urinary tract Some inv esti 
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gators believe that such a condition cannot exist without the pres- 
ence of some obstructive lesion. It has been proven by numerous 
investigators that hydronephrosis may occur without the presence 
of an obstructive lesion. The condition is particularly noted in 
infants and children. 

The occurrence of extrarenal pelves and calices is a rather 
uncommon anomaly (Fig. 272). Such an anomaly may assume 
considerable importance in the presence of anomalous positions 
or other gross malformations of the kidney. 

Symptoms: There are no pathognomonic symptoms of the pres- 
ence of either of these anomalies. 

Treatment: The treatment depends upon the associated con- 
ditions present. 


IV 

ANOMALIES OF POSITION 

(a) Movable Kidney 
(dropped, floating kidney, nephroptosis) 

The normal kidney is not stationarily fixed in position but 
moves in its bed on respiration or change of body position. The 
normal range of mobility of the kidney is from two to five centi- 
meters. The right kidney is slightly more mobile than the left. 
Mobility on one or both sides occasionally becomes greater with- 
out apparent cause. The condition is more frequently seen in 
women than in men. Kelly and Burnham, in a survey of 7853 
autopsies, found the occurrence of nephroptosis to he 22.8 per 
cent in the female and only 2.1 per cent in the male. Mobility, 
in itself, is not a pathological entity. Mobility only becomes 
pathological when (as a result of the position of the kidney) patho- 
logical changes are induced by such mobility and when there is 
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a disturbance of normal function Obviously these disturbances 
of function are more frequently associated w ith extreme mobility 
Two clinical groups of movable kidney must be differentiated 
(1) Mobility without disturbance of function, (2) mobility with 
disturbance of function As the mobility becomes extreme, per 
mittmg the kidney to come to rest m a horizontal position (provid 
ing the pedicle is sufficiently long) the ureter becomes redundant 
and exhibits evidence of torsion and kinking As a result, the 
ureter may show varying degrees of dilatation This dilatation is 
also manifest m the renal pelvis 

Symptoms The condition may be symptomless and may only 
be discovered during routine examination The kidney may be 
palpated at various lev els or may accidentally be demonstrated by 
roentgen ray (Fig 273) There may be severe pain on the side of 
the ptosis located in either the iliac fossa or the upper abdominal 
quadrant or both Such pain is know n as Diet! s crisis, a syndrome 
first described by Dietl of Vienna The pain may be associated 
with reflex symptoms such as nausea vomiting, abdominal dis 
tention, and rapid pulse The pain usually radiates downward 
along the course of the ureter During the attack there may be a 
marked decrease in die urinary output but following subsidence 
of the pain a large amount of urine is usually voided Occasion 
ally hematuria is present during the attack or immediately fol 
lowing The crisis ma) be attributed to a temporary hydrone 
phrosis and with its disappearance the pam and symptoms subside 
In the more chronic or permanent forms of nephroptosis, the 
acute nature of the attacks is not apparent but presents more of 
the picture of a chronic hy dronephrosis w ith or w ithout infection 
The same is true here as in any form of stasis of the urinary tract, 
stasis predisposes to infection For that reason, m every instance 
of persistent pyuria a careful examination for nephroptosis should 
be made 
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Diagnosis: Cystoscopy: There is nothing cystoscopically pathog- 
nomonic of renal ptosis. Although the history is important, little 
pertinent data may be truly gained by cystoscopy. In instances of 
Dietl’s crisis, a similar history may be obtained in instances of 



Fig. 273 — Pjosis of kidney. Retrograde pjeJogram showing a miJd hydrone- 
phrosis in the presence of a ptosis of the right kidney. 

(Temple University Hospital, Act. So. 46$?6 > 


biliary calculus, intestinal obstruction, or acute appendicitis. The 
evidence of a mass which may be palpated when the patient is 
lying down or standing up, although important, cannot truly 
demonstrate the intrinsic state of the kidney. 

By far the most important data to be obtained are by urographic 
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stud), b) both intra\cnou$ and retrograde methods Not only 
can the kidney function be ascertained but the position of die 
kidne) ma) be established by the roentgenological studies To 
demonstrate the presence of nephroptosis it is imperative that 
the roentgenograms be taken in the horizontal and also in the 
upright positions Compression should not be exerted on the 
abdomen while either the intravenous or the retrograde urogram 
lsbcingnnde Itma) be with some difficult) that the entire ureter 
is demonstrated b) routine procedure If a stiff urctcnl catheter 
is used an) tortuosities or kinks of the ureter rna) be eliminated 
V ureterop)elogrun done with the patient m the erect position 
ina) demonstrate the kinks The ureter should be cathctcrizcd 
w ith a bulbous catheter which occludes the ureteral orifice The 
entire ureter and ktdnc) pelvis ina) be more readd) visualized 
during distention b) the radiopaque solution 

Treatment: It is generall) accepted that an) instances of s)mp 
tomlcss nephroptosis should not be subjected to operative pro 
cedures In those instances where there is ureteral obstruction 
due to kinks, angulation, the production of a h)dronephrosis 
anti a continuance of infection which resists all treatment, nephro 
pexv is indicated To subject ever) patient to nephropex) who 
possesses a movable kidne) is subjecting man) of them to needless 
surger) 

(b) Renal Ectopia 

Stmplc unilateral Tenal ectopia is a condition in which one or 
both kidnc)s arc arrested m tliur normal upward migration and 
ma) become congenital!) displaced and fixed in some abnormal 
position (Tit. 27 !) One kulnc) is located in a normal position, 
the other kidne) being m a position that ma) var) from a high 
lumbar level to a position within the bon) pelvis (Fig 273) 

It is possible for both kidne)s to be displaced Both kidnc)s 
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Fig. 274 — Anatomical specimen showing marked anomalous arteries of a 
pelvic kidney. 

(Temple Unnerjity Hospital. Ace No. J750 ) 


may be on their respective sides of the body but in a position con- 
siderably lower than is normal. 

It is also possible that one kidney may migrate to the opposite 
side of the body, coming to rest below the normally situated kid- 
ney, there being no fusion between the two kidneys, or it is pos- 
sible that the kidneys may be fused. Such a fusion may be from 
end to end, side to side, assuming the typical characteristics of a 
disc, shield, or L-shaped kidney. 
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Fig 275 — Pelvic kidne\ right Normal left kidney Note one anomalous anerj 
entering parenchyma another passing posterior to the kidney to enter the 
hilus normally 
(Courtesy of Dr Elmer He's ) 

Ectopic kidneys occur relatively one in 1000 cases occurring 
equally m both sexes There is normally a change of the blood 
supply as the kidneys ascend in their normal development If, 
for any reason the ascent of the kidneys is arrested, the arterial 
supply becomes permanent at the time that the arrest occurs 
(Fig 276) For this reason the blood supply to an ectopic kidney 
is anomalous and may arise from the aorta, the iliac, or the 
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mesentery arteries. A simple ectopic kidney may be found in a 
higher position than normal, or at a position midway between 
its natural position and the iliac crest. More frequently the kid 
ney may be found lying at the crest of the ilium or in the iliac 
fossa, but most frequently within the true pelvis (Fig. 277). Due 
to the position of the kidney the ureter may be short and tortuous 
but usually opens in a normal position on the trigone. An anom- 
alous position of the ureteral orifice is possible in association with 
an anomalous position of the kidney. 



Tip. 276 — Ectopic kidney on left side, with a normal right kidney. Note 
anomalous arterial supply. 

(Re-drawn from Kelly and Burnsm after Brodel ) 
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Symptoms: A kidney misplaced in position is not necessarily 
diseased. Ever)' known pathological condition found in a nor- 
mally situated kidney may be found in a congenitally ectopic kid- 
ney. There may be no symptoms referable to such an ectopically 



Fig. 277 — Pelvic kidney. Retrograde pyelogram showing abnormal position of 
right kidney. Note short ureter and blunting of the calices. 

(Temple University Hospital. Ace. No 38593 ) 


placed kidney but as the drainage is usually faulty, infection, cal- 
culus, and hydronephrosis are common. Due to their aberrant 
position injury is more likely, particularly in the female during 
pregnancy as a result of pressure from the gravid uterus. As a 
result of its abnormal position, vague, obscure, abdominal symp- 
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toms may be present or, as a result of the position of the kidney, 
symptoms may be referred to the generative organs. 

Diagnosis: The diagnosis of ectopic kidney, regardless of its 
position, maybe readily established by excretory urography, retro- 
grade pyelography, or a combination of the two methods. 

Treatment: If the ureter is tortuous, considerable relief may 
be gained by ureteral dilatation and renal pelvic lavage. These 
procedures may be supplemented by urinary antiseptics. If sur- 
gery is necessary the same surgical procedures may be used as 
though the kidney was normally situated. The one important 
factor is the recognition of an ectopic kidney before operation is 
undertaken. Surgical procedures in the presence of renal ectopia 
are usually more difficult than upon the normally placed kidney, 
due not only to the relative position of the abnormally placed 
kidney but also to its abnormal blood supply and the presence of 
extensive adhesions between the kidney and the surrounding 
structures. Usually the kidney is not surrounded by perirenal fat 
when the ectopic organ lies within the bony pelvis. Any adhe- 
sions that may occur would be directly between the surrounding 
organs and the ectopic kidney. 

Although crossed renal ectopia without fusion exists it is com- 
moner to find such an anomaly in which fusion is present. The 
kidney, during its upward migration, crosses to the opposite side 
of the body. The ectopic kidney usually comes to rest at a position 
relatively adjacent but beneath the normally placed kidney. The 
ureter crosses the spine diagonally to enter the bladder in a normal 
position. Due to the close proximity of the two kidneys it is al- 
most impossible to ascertain whether fusion does or does not exist. 
As the result of the abnormal position of the kidney the blood 
supply is usually anomalous. The ectopic kidney is more fre- 
quently subjected to infection, lithiasis, hydronephrosis, pyone- 
phrosis, and pyelonephritis than is the normally situated kidney. 
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Fig 278 — Artists drawing showing position and blood supply of solitary pelvic 
kidney Adrenals are normally placed Insert on left shows position of testicle 
on abdominal wall and epididymis lying in mesentery of app"ndix. Ins rt on 
right shows appearance of bladder with one uret»ral or fice only 
(L E VcCrea and Jtmr al ef I tolo/y 19*2 48 a8 ) 
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Solitary Pelvic Kidney 

Congenital solitary pelvic kidney (congenital solitary pelvic 
renal ectopia) is rare (Fig. 278). The anomalous kidney appears 
as a solitary intrapelvic organ lying in the midline of the body 
near the promontory of the sacrum. The condition teas first de- 
scribed by Hanow in 1 830, and to date only 3G cases have been 
reported in the literature. Stevens, in an exhaustive review of the 
literature, estimated that congenital solitary pelvic kidney oc- 
curred once in 22,000 autopsies. Because of the anatomical posi- 
tion of the solitary pelvic kidney, pathology referable to the 
urinary tract reaches a greater proportion in earlier life than with 
the usual kidney anomaly. Only one case of those reported was 
older than 47 years. The case was reported by Houtappcl; die 
patient attained the age of 69, dying as a result of pneumonia fol- 
lowing pyelotomy for the removal of a calculus at the uretero- 
pelvic junction. 

Developmental defects of the genitalia were present in rela- 
tively 50 per cent of all the cases reported, a percentage which 
is a great deal higher than with the more usual kidney anomalies. 
The blood supply of the intrapelvic kidney is abnormal and may 
be derived from the iliac arteries or from the aorta. 

In a case seen by the author there were two vessels furnishing 
the blood supply of the kidney (Fig. 279). The larger was five 
millimeters in diameter arising at the bifurcation of the aorta, 
dividing into three branches before entering the kidney sub- 
stance. A right and a left branch entered at the upper poles of the 
respective segments of the renal parenchyma. A third branch 
reached the hilum entering the renal parenchyma to the right of 
the pelvis. A second main arterial supply was a vessel three milli- 
meters in diameter arising from the left common iliac artery. 

589 



CLINICAL C\ STOSCOl \ 



Fig 279 — Photograph of sof tary pelv c k dne> as removed at autopsj 
L E V C n ami leu net of Urology 191 48 58 ) 
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This artery was short measuring three centimeters in length and 
entered the upper pole of the left component of the renal mass. 
The patient, a man 33 years of age, died of uremia. Microscopic 
examination of a section of the kidney removed at autopsy re- 
vealed the presence of immature glomeruli in some areas and 
a marked degree of damage to the mature glomeruli (Ftc. 280). 



Fig. 28&— Microphotograph shotting an immature glomerulus 
in the cortical region. 

(L. E. McCrca and Journal of Urology, 1941, 48 58 ) 


Some of the glomeruli presented dense bands of adhesions be- 
tween the tuft and the capsule. Others were completely obliter- 
ated by fibrous balls having a laminated appearance. There was 
also tubular degeneration with atrophy and dilatation, thus re- 
vealing that although the individual was S3 years of age, a con- 
dition of hypogenesis was present (Fig. 281). The case was of 
further interest as the only genital anomaly portrayed was an ini- 
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Fig 28 1 — Microphofograph shoeing mflimtnatory in\ofvement of glomerulus 
with pencapsular thickening Interstitial fibrosis and tubular dilatation 
ate also seen. 

(I. E MeCrra and Jen nut of Urology. 194?. 48 58 ) 


descended testicle on the right side. At autopsy it was found tint 
the testicle was adherent to the anterior abdominal wall and the 
epididymis was found lying in the mesentery' of lhc appendix. 
Both adrenals were present and were normally placed and showed 
normal development, having a normal blood supply'. 

Symptoms: The symptoms of congenital pelvic kidney may be 
those of a chronic nephritis. These symptoms are usually asso 
ciated with an alteration of the blood pressure and the excretion 
of large quantities of urine of low specific gravity. Pain, when 
present, appears low down in the pelvis and m the median line 
Hematuria ma\ or may not be piescnt 

Diagnosis: Cystoscopy reveals the presence of a single ureteral 
orifice opening in a normal position on the ureteral ridge. The lit* 
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ter is observed to fade away gradually, to become lost in the blad- 
der mucosa. A second ureteral orifice cannot be seen. The catheter 
can only be introduced for a short distance up the straight and 
unhindered ureter. The diagnosis can only be made by retro- 
grade pyelography (Fig. 282). 

Treatment: Due to the fact that there is only one kidney and 
that kidney lies in an abnormal position the treatment should 
always be of the most conservative nature. 
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(c) Abnormal Rotation oj the Kidney 

Abnormal rotation of an others isc normally de\ eloped kidney 
may be frequently obsened (He 283) Anomalous rotation is 
common in fused ectopic or malformed kidneys The rotation of 
the kidney nny be incomplete as during the course of the upward 
normal migration the kidney normally rotates around its Iongi 
tudtnal axis If this rotation is incomplete or fails to occur, the 
pelt is and hilus of the kidney may be found in an anterior posi 
tion Occasionally excessive rotation occurs The hilus is found 



fig 285— Retrograde pyelograra sbtminc a d lined, muted ureter The lidney 
is rotated am! i* hypoplunc 
(Tnr'If UuTtfv 7 Hw'huJ Art. Nix. 63061 1 
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to lie posteriorly, the pelvis and ureter descending behind the 
kidney or along its external margin. Anomalous rotation, whether 
incomplete or excessive, may be responsible for obstructive 
changes in the kidney (Fic. 284). 

Diagnosis: The most important clinical feature of this condi- 
tion is the preoperative recognition of the anomaly. Anomalous 
blood vessels or adhesions may hold the kidney in its relative posi- 
tion. The recognition of this anomalous position may best be 
established by ureteropyelography. Such a roentgenogram may 
reveal the caiices directed toward the midline of the body in a 
ventral direction or in both directions. The importance of such 



Fig. 284 — Intravenous urogram showing normal right kidney; the left 
kidney is rotated. 

(TempJe University Hospital. Act. No 30t26 ) 
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Ftp 281 — Retrograde pjelopra/n j honing rotation til chc right kidney 
CPh latMjAia General Hasp ul ) 


findings should nc\cr be overlooked m the interpretation of such 
pyelograms Abnomnl rotation may exist alone or in the pres- 
ence of other anomalies, particularly where fusion of the kidneys 
his occurred (Fir, 28 j) 


V 


Anomalies of Renal Blood Vessels 

Arterial Side: Anomalous arteries supply ing the normally placed 
kidney are commonlv observed These anomalous arteries arc of 
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Fig, 286 — Abnormal arrangement of renal artery. Six separate branches 
are present. 

(Temple Unireriitjr Hospital, Ace. No 3S02 ) 

great variety and distribution (Fig. 286). They are of impor- 
tance to the surgeon in that by their presence they increase the 
hazards of renal surgery as well as the frequency with which they 
produce directly, or indirectly, a hydronephrosis. It is a gener- 
ally conceded dictum, in the normally formed and normally 
placed kidney, that single renal arteries without polar branches 
are normal and that accessory vessels are abnormal regardless of 
their origin (Fig. 287). Aberrant or anomalous vessels, either in 
origin or termination, are the rule in fused, ectopic or otherwise 
malformed or malpositioned kidneys. 

Eisendrath, in a study of 418 cases, found that anomalous ar- 
teries from the aorta entered the upper pole of the kidney 1 8 times, 
the aberrant artery entering the upper pole from the main renal 
artery in 68 instances. He also found that the anomalous vessel 
entered the lower pole from the aorta in 38 instances and only 
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one instance in which the anomalous \essel arose from the renal 
artery to enter the lower pole 

Although these anomalous arteries arise more frequently di 
rectly from the aorta 01 the renal artery, the\ may arise from other 
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A wide variation in the origin of the blood vessels supplying 
the kidney may exist. Usually the arteries entering the upper 
pole of the kidneys are of clinical interest at the time of opera- 
tion. Those arteries entering the lower pole and those entering 



Fig. 288— Retrograde pyelogram showing a hydronephrosis of right kidney. 
Below the renal pelvis can be observed a distinct shadow transversely across the 
ureter. At operation an aberrant vessel was found. 

(rtmpfe CnirersiCy Kospittf, /tee. .Vo. 126SI ) 


die hiliis abnormally may be responsible directly or indirectly 
for the production of a hydronephrosis as the ureter may be angu- 
lated or kinked (Fig. 288). The hydronephrosis produced pre- 
sents the same clinical phenomena as the hydronephrosis pro- 
duced by any other cause. The hydronephrosis so produced is 
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usually obsened in younger individuals than a similar condition 
produced by other causes (Fig 289) 

The Venous Side Under normal anatomical conditions there 
is one renal vein ly ing in an anterior position Anomalous v eins 



(Tempi* Ln «fi y Hoipul Ace Vo *173 ) 

occur less frequently than anomalous arteries Although the 
anomalous arrangement of the veins may vary considerably the 
most frequent abnormality is the renal vein lying posterior to 
the renal artery The main renal vein may bifurcate after leas 
mg the v ena cava one branch passing in front and a second branch 
GOO 
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passing behind the pelvis. An anomalous vein may be found run- 
ning from the upper pole or from the lower pole of the kidney. 
A large vein and a larger artery from the vena cava and aorta 
respectively may pass behind the pelvis, making the pelvis assume 



Fig. 290 — Schematic drawing showing how an accessor) blood sessel 
can produce obstruction. 

(After Andler Re-4ra»n from Hinman after S»wt ) 


an anterior position instead of the usual posterior position, the 
kidney otherwise normal in position and contour. 

Diagnosis: Symptoms are not necessarily present in every in- 
stance of anomalous formation of the bloodvessels. Many instances 
are observed either at operation or at autopsy. The occurrence 
of anomalous vessels may never have been suspected. The most 
important data may be gained by ureteropyelography in those 
instances producing symptoms (Ftc. 290). A typical distention of 
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the kidney pelvis and a filling defect at the tncteropelvic junc- 
tion are usually demonstrated. Similar information may be gained 
from excretory urography providing the damage to the kidney is 
not so excesshe as to interfere with the excretory ability of the 
kidney. 

Treatment: The treatment of anomalous blood \esscls is one 
affording relief of obstruction whenever it occurs. Preferably, 
surgical relief of the obstruction should be done before destruc- 
tion of the kidney occurs. 
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■f 1UAAL FUNCTION TESTS 


Although tests of renal function do not usually constitute a part 
of cystoscopic procedure, the two subjects are so closely allied 
that a description of those tests most frequently employed is 
included. A considerable proportion of urologic surgery is in 
one way or another dependent upon the functional ability of the 
kidneys. Total renal function is seldom if ever employed in the 
immediate association of cystoscopy. Individual renal function 
always requires cystoscopy. 

Considerable important information is to be gained by renal 
function tests. The answers to such pertinent questions as the 
total functioning ability of both kidneys or the individual func- 
tion of each kidney are obtained. To subject the patient to a kid- 
ney operation without complete knowledge of the functioning 
ability of the opposite side is folly. In this day of modern equip- 
ment and accuracy of diagnosis, such carelessness is inexcusable. 

It is not always the answer desired to determine the function- 
ing ability of the diseased kidney, but what is of greater impor- 
tance is the accurate estimation of the functioning ability of the 
supposedly good kidney. It is for the answers to these two ques- 
tions that renal tests arc employed before surgical measures arc 
instituted. Total renal function tests are those applied to the 
function of both kidneys. Differential, individual, or separate 
renal function is the estimation of function of each kidney. The 
ureteral specimens are collected separately. Cystoscopy and cys- 
toscoptc procedures are necessary to collect these individual 
specimens. 
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The tests of kidney function are divided into three groups: 
(1) Urinary tests; (2) blood tests; (S) combined tests of blood and 
urine. 

As may be readily seen, many of these tests hold no reference 
to cystoscopy or cystoscopic procedures but are important in 
urologic practice. The first group of tests is made following the 
administration of a definite and measured amount of foreign 
substance capable of being excreted by the kidney. The amount 
of excretion of this substance in the urine is measured by chemical 
or visual methods over a given period of time. Any foreign sub- 
stance used in excretion tests must be managed by the kidney in 
a manner similar to that which the kidney employs in the elimi- 
nation of the waste products of the body. 

The tests should represent the work of the kidney in elimina- 
tion of these foreign substances as a comparative excretory capac 
ity in its ordinary work and should provide a true criterion of its 
function. 

THE PHENOLSULFONPHTHALEIN TEST 

The phenolsulfonphthalein test for total renal function was 
first introduced by Rountree and Geraghty in 1910. Phenolsul- 
fonphthalein is a bright red crystalline powder, soluble in water, 
and is nontoxic Ever since the introduction of phenolsulfon- 
phthalein, it is possibly the most widely used test for the esti 
mation of renal function activity. The tests depend upon the 
administration of the foreign yet inert substance, phenolsulfon- 
phthalein, and the measurement of its quantitative excretion in 
the urine. 

The test is a relatively simple one. (1) The patient empties the 
bladder and is given 240 cubic centimeters (8 ounces) of water in 
order to procure active diuresis; (2) 10 to 20 minutes after the 
ingestion of the water, one cubic centimeter of phenolsulfon- 
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The tests of kidney function are dmded into three groups 
(1) Urinary tests (2) blood tests (3) combined tests of blood and 
unne 

As may be readily seen many of these tests hold no reference 
to cystoscopy or cystoscopic procedures but are important in 
urologic practice The first group of tests is made follow mg the 
administration of a definite and measured amount of foreign 
substance capable of being excreted by the kidney The amount 
of excretion of this substance in the urine is measured by chemical 
or usual methods over a given period of time Any foreign sub 
stance used in excretion tests must be managed by the kidney in 
a manner similar to that ishich the kidney employs in die elimi 
nation of the waste products of the body 

The tests should represent the work of the kidney in elimtna 
tion of these foreign substances as a comparatue excretory capac 
ity in its ordinary work and should pro\ ide a true criterion of its 
function 

THE PHENOLSULFONPHTHALEIN TEST 

The phenolsulfonphthalem test for total reml function was 
first introduced by Rountree and Gcraghty in 1010 Phenolsul 
fonphthalem is a bright red crystalline powder soluble in water 
and is nontoxic Eaer since the introduction of phenolsulfon 
phdialein it is possibly the most widely used test for the esti 
mation of renal function actiuty The tests depend upon the 
administration of the foreign yet inert substance phenolsulfon 
phthalein and the measurement of ns quantitam c excretion m 
the urine 

The test is a relam cly simple one (1) The patient empties the 
bladder and is gnen 240 cubic centimeters (8 ounces) of water in 
order to procure actne diuresis (2) 10 to 20 minutes after die 
ingestion of the water one cubic centimeter of phenolsulfon 
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phthalem solution containing six milligrams of the dye, is in 
jected intrasenously or intramuscularly , (3) if the intravenous 
route is used, the bladder is emptied at the end of one hour fol 
lowing the injection, either by \oiding or by catheter, (1) the 
bladder is again emptied at the end of the second hour If the 
intramuscular route is employed ten minutes arc permitted for 
absorption of the dye The bladder is emptied at one hour and 
ten minutes and at two hours and ten minutes, following the m 
jection of the dye (5) the urine specimens are kept in separate 
containers (6) a ten per cent solution of sodium hydroxide is 
added to each of the specimens until a maximum red color is 
produced, (7) each of the specimens is diluted to 1 000 cubic cent! 
meters with water (8) a portion of the diluted specimen is com 
pared with a standard Dunning colorimeter The Dunning col 
orimeter consists of a senes of ampules containing dilutions of 
phenolsulfonphthalem from 5 to 100 per cent of the st-mihril 
solution that is 6 milligrams in 1000 cubic centimeters equals 
100 percent The total quantity of urine excreted by the kidneys 
during this test does not materially interfere with the accuracy 
of the test The urine specimen must be further diluted before 
estimations of excreting function arc made When kulncy func 
Cion is greatly impaired, the output of phenolsulfonphthalem 
\anes more or less directly with the \olume of the urine excreted 
A normal indiwdual eliminates 40 to 60 percent of the quantity 
of the dye injected during the first hour and 20 to 23 per cent in 
the second hour A total of 60 to 83 per cent of the dye should be 
excreted normally during the two hour period Any percentage 
of elimination totaling more than 55 per cent in the two hour 
period is considered to be within normal limits by many tmesti 
gators 

The technic of the test has been recently rc\ lsed The tune of 
the test has been shortened to 15 and 20 minute estimations of ex 
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cretion instead of the hourly intervals. The minimal elimination 
to be considered as normal, following intravenous administration 
of the dye, is 28 per cent in the first 15 minutes. 

Poor or inadequate renal function, when associated with high 
nitrogenous retention in the blood, is indicative of marked paren- 
chymal damage. Restoration of renal function, as manifested by 
higher phenolsulfonphthalein excretion, is necessary before 
surgical procedures can be safely undertaken. 

The one great disadvantage of the phenolsulfonphthalein 
test is that it is rendered inaccurate in the presence of hematuria. 
Waters suggests the following for the colorimetric estimation of 
phenolsulfonphthalein in the presence of hematuria. To the 
specimen is added 10 to 15 cubic centimeters of concentrated 
sodium hydroxide. The mixture is heated. Alkaline oxyhemo- 
globin is formed, hematin is split off, a dark brown solution re- 
mains. When the mixture is warm, ten cubic centimeters of mag- 
nesium chloride solution is added, then agitating rapidly, the 
mixture is heated almost to boiling. It is then diluted to 1000 
cubic centimeters, filtered, and compared with the standard col- 
orimeter for reading. 

INDIVIDUAL RENAL FUNCTION TESTS 

The estimation of individual function of the two kidneys neces- 
sitates the collection of the total output of each kidney for a given 
period of time. 

Both ureters are catheterized following introduction of the 
cystoscope in the usual manner. A whistle-tip ureteral catheter 
is passed to the level of each kidney pelvis. The floss’ of urine from 
each catheter is observed. If each catheter docs not emit the char- 
acteristic drip, it is adjusted or irrigated so that it will function 
properly. The cystoscope is removed, permitting the catheters to 
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remain m situ The catheters are again obsened to ascertain if 
the urinary flow is maintained If the flow from one catheter 
ceases, the urine is probably passing around the catheter into the 
bladder It is often possible to reestablish the flow by adjustment 
of the catheter or by injecting sterile water through the lumen of 
the catheter to dislodge any obstruction that might be in the 
eye of the catheter Exactly one cubic centimeter of phenolsul 
fonphthalein solution (0 6 milligrams) is injected intravenously 
The appearance time of the dye is noted as it drips from the catli 
eter The appearance time is estimated by collecting the urine 
from the catheter as it drips directly into a test tube containing 
a saturated solution of sodium bicarbonate The characteristic 
Bordeaux red color results The normal appearance time follow 
mg intravenous injection is from one to five minutes 

Following the appearance of the dye, specimens are collected 
from each kidney for a period of 15 minutes The specimens 
should be collected in two test tubes labeled right” and * left’ 
respectively The percentage of excretion is estimated by the 
standard Dunning colorimeter The normal kidney excretes 15 
to 25 per cent during the first 1 5 minutes and from 5 to 1 5 per cent 
during the second 15 minute period 

CHROMOURETEROSCOPY— CHROMOCYSTOSCOPY 

Chromouretcroscopy is the visual estimation of the appearance 
time of dyestuffs from the ureteral orifices after intravenous or 
intramuscular injection Tor such procedure, phcnolsuUon 
phtlnlein or mdigo-carmme is generally used 

Methylene blue has been used but its use has not been attended 
with great success Following intramuscular injection the ap 
pearancc time of the dye in the urine is nonnally 50 minutes It 
is sometimes excreted as a colorless dcriv ativ c The use of methv 
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lene blue has been discontinued because of the long time neces- 
sary for appearance and the occasional colorless excretion. 

Phenolsulfonphthalein is used by many cystoscopists not only 
for the percentage estimation of function, but also for chromo- 
cystoscopy. Sodium bicarbonate solution or boric acid solution 
is used as the bladder distending medium instead of sterile water. 
When the alkali, sodium bicarbonate, is used, a typical Bordeaux 
red color is observed as the phthalein is ejected from the ureteral 
orifice. If boric acid solution is used, a deep orange color will be 
seen. The normal appearance time of phenolsulfonphthalein 
is one to five minutes. 

Indigo-carmine was introduced by Voelcker and Joseph in 1904 
as a differential renal function test. Its use has been supplanted 
to a marked degree by phenolsulfonphthalein. For some unex- 
plained reason, indigo-carmine elimination fails in some patho- 
logical conditions, notably tuberculosis, even in spite of variable 
and relatively large amounts of remaining renal tissue. 

Occasionally, its intravenous administration is followed by a 
rather severe reaction. This reaction is characterized by pallor, 
rapid feeble pulse, varying degrees of shock, pain in the chest, 
and dyspnea. Although these reactions are sudden and alarming, 
the patient responds well to the administration of adrenalin chlo- 
ride (0.6 to I cc.— 10 to 15 minims) and external heat. 

Indigo-carmine is administered by intravenous injection of five 
cubic centimeters of an 0.4 per cent solution (prepared ampule). 

Indigo-carmine is used principally for the visible appreciation 
of renal function. Attempts have been made to use the dye rou- 
tinely for percentage estimation of renal function. Such attempts 
have not been too successful because of serious technical difficul- 
ties. An important use is for the localization of a ureteral orifice 
in a greatly distorted bladder, or malposition of the ureteral ori- 
fice. The principal use of indigo-carmine, as it is used today, is 
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for the visible estimation of the appearance time of excretion. 
Normally, the appearance time is from three to five minutes. 
Much may be learned in observing the manner and intensity with 
which the dye is ejected from the ureteral orifice. Under normal 
conditions, the dye is ejected from the ureteral orifice as an intense 
blue stream with considerable force. As the force of the stream 
of ejection is lost, the blue color may be seen to diffuse rapidly in 
the distending medium. On the other hand, a forceful ejection 
of a stream of faint concentration reveals a poorly functioning 
kidney without ureteral obstruction. In contrast, if concentra- 
tion is good but the stream seeps slowly out of the ureteral orifice, 
partial ureteral obstruction is suggested. 

Beginners in cystoscopy will often become confused by a swirl 
of blue in the distending fluid. The blue dyestuff does not ap- 
pear to come from the ureteral orifice under observation, but 
from the opposite normally functioning kidney. The blue may- 
be of such concentration as to obscure vision completely in a rela- 
tively short time. This difficulty may be overcome by catheteriza- 
tion for a short distance of the ureter of the normally functioning 
kidney. By so doing, the deeply colored urine is carried through 
the catheter outside of the bladder. Continued uninterrupted 
observation of the ureteral orifice on the affected side may be 
accomplished. If catheterization of the ureter is desired, the in- 
tense blue dye may be flushed away by opening the irrigating 
valve of the cystoscopic sheath, permitting the fluid to wash away 
the dye as it is ejected. It is deemed unwise to administer the 
indigo-carmine before introduction of the cystoscope in those 
instances where exploration of the bladder is to be done. Examine 
the vesical cavity then have an assistant administer the dyestuff. 

Intravenous urography, as a means of determining renal func- 
tion, is a test of valuable aid and is discussed at length under 
that heading. 
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MOSENTHAL TEST 

Repeated determination of the urinary specific gravity as a 
test of kidney function was originally suggested by Hedlinger 
and Schloyer in 1914 and later modified by Mosenthal. 

The test is simple but the rules of application must be rigidly 
enforced if the test is to be of any value. The one important and 
only restriction is that no food or fluid of any type is permitted 
between meals or during the night. As much food or fluid is per- 
mitted at each mealtime as is desired by the patient. 

A time schedule of the test is outlined for the patient in the 
following manner. Immediately before breakfast, at 8:00 a. m. 
the bladder is completely emptied and the urine discarded. The 
average breakfast is eaten by the patient. The urine is collected 
in separate, properly labeled containers, at two-hour intervals 
during the 12-hour day from 8:00 a. m. to 8:00 p. m. The night 
urine from 8:00 p. m. to 8:00 a. m. is collected as a single specimen. 

The normal response is one in which the specific gravity varies 
ten points or more from the highest to the lowest point of con- 
centration. The specific gravity of the night urine should be 
1 01 8 or more. The total amount of urine excreted during the day 
period of 12 hours should be three to four times as great as that 
eliminated during the night period. 

As the renal lesion progresses, the signs of diminished func- 
tion are: 

1 . The ability of the kidney diminishes and it is unable to con- 
centrate solid substances. 

2. The amount of urine voided at night increases. 

3. The specific gravity of the urine becomes fixed at lower levels 
than is normal. 
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FISHBERG CONCENTRATION TEST 

1 his test is similar to the Mosenthal test Both tests depend 
upon the determination of the specific gravity of the urine The 
day before the test the patient is permitted to eat a usual lunch 
eon No fluid is taken after lunch At the evening meal meat 
potatoes vegetables pie or gelatin is permitted No fluid is per 
mitted during this meal nor is any more food or fluid permitted 
until the test is completed Before retiring the bladder is emp 
tied and the urine discarded The first voided urine is collected 
on awakening in the morning The specimen is kept in a separate 
bottle The patient remains m bed for an hour longer and then 
collects a second specimen which is also placed in a separate bottle 
A third specimen is collected after another hour and placed in 
another separate bottle The specific gravity of each of the three 
specimens is accurately determined The highest reading is taken 
as the patient s maximum It is important that the urine be at 
the temperature for which the urinometer was designed and call 
brated A correction of 0 001 must be added to the specific gravity 
for each degree die temperature of the specimen is above the call 
bration temperature likewise a subtraction of 0 001 must be 
made for each degree below the calibration temperature 

The specific gravity will exceed 1022 if the kidney function is 
normal and unimpaired In severe renal impairment the read 
mg will be 1010 or less In mild degrees of impairment the 
reading will be between 10 10 and IQ22 

UREA CONCENTRATION TEST 

The urea concentration test (Mac Lean) was originally consid 
ered as an estimation of renal function in nephritis However 
its use has been included in those tests supplementary to surgical 
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preparation in determining the functional ability of the kidneys. 

Technic of Test: All fluids are withheld for eight or ten hours 
prior to the beginning of the test. The bladder of the patient is 
emptied. After emptying the bladder, 15 grams of urea in 100 
cubic centimeters of water are administered by mouth. After one 
hour, the bladder is emptied and the urine discarded. The second 
and third hourly specimens should contain two per cent or more 
of urea as determined by the hypobromite method of determi- 
nation. 

The test is based upon the fact that urea in normal concentra- 
tion is from 2 to 2.5 per cent. Normal kidneys may concentrate 
urea to four per cent or more, if necessary. The test may also be 
applied to differential kidney tests. The ureters are catheterized 
during the second or third hour and individual specimens are 
collected after the administration of urea. A sufficient quantity 
of urine is collected from each ureter for the estimation of the 
percentage of urea. 

BLOOD— NONPROTEIN NITROGEN 

Tests of retention are based on the accumulation in the blood 
of certain products whose presence is indicative of renal decom- 
pensation. Of these retained waste products, nitrogen retention 
is the most important index of renal function. Nonprotein nitro- 
gen retention occurs only when chronic disease of the kidney is 
well advanced. It is therefore important, as a prognostic value, 
to ascertain such retention before operative measures are insti- 
tuted. Urea, uric acid, ammonia, and creatinine are the non- 
protcin nitrogenous bodies and contain all the blood nitrogen 
after removal of the protein content. Marked retention of non- 
protein nitrogen is of grave significance in the presence of definite 
renal impairment. 
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Two substances urea nitrogen and creatinine are the most 
important present in the total nonprotein nitrogen retention in 
the blood Urea nitrogen is largely of exogenous origin It is 
therefore an important index of the excreting ability of the hid 
ney to rid the bod) of iraste products of protein metabolism The 
fasting normal \ alue of urea nitrogen \anes from 9 to 17 milli 
grams per 100 cubic centimeters of blood Urea nitrogen deter 
mination was one of the first blood tests emplo)ed m urolog) and 
the one which is possibly more univ ersall) used than any other at 
the present time Upon this test rests the prognostic value of 
prostatectomy in many instances Retention of 20 milligrams or 
more of blood urea nitrogen must be taken into consideration 
and carefully w eighed before surgery is contemplated If the urea 
nitrogen is below 20 milligrams per 100 cubic centimeters of 
blood the patient is generally regarded as capable of undergoing 
prostatectomy successfully If the urea nitrogen is found to be 
as high as 30 milligrams it is a positive indication for proper 
bladder drainage to reduce the nitrogen retention before surgical 
procedures are introduced It is true tint a high nitrogen reten 
tion resulting from obstructiv e uropathy does not has e the gra\ e 
significance of a nitrogen retention of relatne value resulting 
from true nephritis Furthermore m the retention resulting from 
obstructive uropathy something material can be done to lessen 
die retention more dian when the retention results from ne 
pliritis There is frequently a marked disproportion betw een the 
elimination of phenolsulfonphthalein and the degrees of mtro 
gen retention It has been definitely established that phenolsul 
fonphthalein will be excreted m a relatively high percentage 
of elimination for a long period of time after the blood shows 
nitrogen retention Of the two tests the estimation of nitrogen 
retention is by far the more accurate of kidney functional ability 
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CREATININE 

Creatinine is normally present in the blood in a concentration 
of from 1 to 1-5 milligrams per 100 cubic centimeters. Being of 
endogenous origin, it is not subject to marked fluctuation- It is 
therefore a more accurate indicator of renal function or dysfunc- 
tion than either urea nitrogen or total nonprotein nitrogen. A 
rise of creatinine value of 3.5 or 4 milligrams per 100 cubic centi- 
meters is indicative of definite renal impairment. This is true 
because the kidney eliminates creatinine more readily than urea. 
Creatinine values will remain within normal limits long after the 
urea values show considerable rise. 

BLOOD UREA CLEARANCE TEST 
(Van Slyke) 

The blood urea clearance test has proven itself to be one of the 
most accurate tests for determining kidney function. The prin- 
ciples of the test are those measuring the excreting ability of the 
kidney as compared with the blood urea concentration. 

The rate of elimination of urea in the urine is directly propor- 
tional to the blood urea content if the urine volume eliminated 
exceeds a certain limit-two cubic centimeters a minute. The 
standard clearance has been estimated at 54 cubic centimeters of 
blood freed of urea per minute in adult life. 

The routine procedure for the collection of the specimens is 
as follows: 

The patient is instructed not to engage in vigorous exercise 
prior to die test. The preceding meal, preferably breakfast, should 
be moderate in amount. Coffee should be prohibited because of 
the possible stimulating effects of caffeine. The most desired time 
to do the test is between breakfast and lunch. It is at this time 
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tint excretion is least liable to fluctuate One of the chief errors 
of the test lies m the possibility of partially empty mg the bladder 
The hourly specimens must be the total of the urine excreted The 
bladder must be emptied either by \oidmg or by catheterization 
At 10 00a m the bladder is emptied and the urine discarded The 
patient may be gi\en a glass of water At 11 00 t m the bladder 
is emptied the urine is collected and labeled specimen No ] \t 
this time a fi\e to ten cubic centimeter sample of blood is col 
lectcd from a suitable \cin The patient is gi\en a second glass 
of iv a ter A second specimen of urine is collected one hour later 
and so labeled One of two formulae is used in calculating urea 
clearance from these data If the lolumc of urine excreted is 
gi eater than tw o cubic centimeters a minute the maximum clear 
ance is calculated If the solume is less than two cubic centimeters 
per minute the standard clearance is calculated The concentra 
tion of urea m the urine and blood specimens is calculated m milh 
grams per 100 cubic centimeters The urea clearance and per 
centageof total renal function arc then estimated by the following 
formulae 

C = Maximum clearance (75 cc) C, = Standard clearance (51 cc.) 

B = Blood urea concentration U = Urea concentration m the 

\ c5 Unne volume urine 

] If the urine \ ohmic exceeds tv o cubic ccntin cters per minute 
tl c maximum clearance is calculated by the formula 



'l o obtain the percentage of normal function multiply Cm by 
the factor 1 26 

2 If the urine volume is less than two cubic centimeters per 
minute the standard clearance is calculated by the formula 

C --~TT" 

cir. 
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To obtain the percentage of normal clearance, multiply C, by 
the factor 1.76. 

Interpretation: Patients showing clearances of 75 per cent of the 
normal have no impairment of renal function. Clearance values 
ranging between 75 per cent and 50 per cent of the normal are 
considered in the doubtful range. It has been demonstrated that 
a reading of 52 to 56 per cent may occur before phenolsulfon- 
phthalein elimination is diminished. Results below 50 per cent 
are indicative of renal impairment. Values below 20 per cent are 
indicative of renal failure. Phenolsulfonphthalein elimination 
will show a marked diminution. Values of five to ten per cent are 
usually indicative of approaching uremia. 
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||>.1L1UES TO TIIE KIDM-A ]• 

Injuries to the hidne) are ver) infrequent!) observed Tins is a 
surprising fact when it is considered that the organ is so vascular 
and friable Undoubted!) the protection afforded b) its retro 
peritoneal position and normal mobilit) does much to guard this 
organ from trauma 

Renal injuries may be classified into two groups 

1 Subcapsularorclosed 

2 Open wound 

Either of these t)pcs of renal injur) tna) result from dncct 
trauma, indirect trauma, muscular action, gunshot or stab wounds 
In civil practice injuries resulting from direct violence are the 
most frequentl) observed (I*ig 201) Direct violence to the hid 
ne) undoubted!) results from the frequent} with which automo 
bile or industrial accidents occur Custer, m an experimental 
stud), was able to produce a rupture of the hidnc) b) direct vio 
lence He concluded that the hulney acts like a ball of fluid, the 
impact being transmitted m all directions sunnltancousl) 

Spontaneous rupture of a normal hidne) is not known Trivial 
trauma to the kidne), in the presence of some pathological lesion, 
is often sufficient to cause a rupture The right hidne) is more 
frequentl) affected than the left This fact is undoubtcdl) due 
to the position of the right hidne) which is nomnll) slightly 
lower than the left. 
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A. Rupture of fatty capsule, contusion of kidney. 

B. Rupture of parenchyma of kidney, bleeding into pels is. 

C. Rupture of parenchyma of kidney without communication with excretory ap 
paratus. 

D. Rupture of parenchyma of kidney and capsule with communication with 
pelvis. 

E. Multiple rupture with fragmentation. 

F. Rupture of kidney parenchyma and renal pelvis with extravasation intra 
peritoneally. 

G. Rupture of vascular pedicle and tearing off of ureter. 

H. Slight multiple ruptures of parenchyma with subcapsular bleeding, but with' 
out communication with the excretory apparatus. 
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1 Subcapsular or Closed Injuries Subcapsular or dosed in 
juries to the kidney may \ary considerably and mas be dassifted as 

(a) Contusions 

(b) Lacerations or rupture 

(c) Dislocations or rotations 

(a) Contusions Contusions may imohc only the pcnrcnal 
fatty capsule auth the formation of a localized hematoma, or the 



Fig 292 — Rupture of the kidnej Note fissure extending into parenchyma and 
the presence of extenstse blood clot. 

(Tetnple Ln »er» ty at Ace No 11IJ) 
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kidney itself may be traumatized with localized areas of ecchy- 
mosis. 

(b) Lacerations or rupture: These may be of trivial nature. 
The rupture may be extensive and may involve the paren- 
chyma and the ureter and renal pelvis, or the parenchyma and 
pelves. If the parenchyma alone is lacerated, a subcapsular hema- 
toma usually results, the hematoma varying proportionately to 
the extent of hemorrhage. Laceration of the parenchyma and 
renal pelves results in the formation of a hematoma plus urinary 
extravasation in the subcapsular space (Fic. 292). 

(c) Dislocations or rotations: Dislocation of the kidney is 
possible rather than probable as a result of violence; a clinical 
point that would be rather difficult to prove. Nephroptosis may be 
apparent in many individuals. It would be very difficult to say 
whether this mobility was due as a result of trauma or the kidney 
may have been a ptotic organ before injury occurred. Rotation of 
the kidney is possible although improbable. If trauma is of suffi- 
cient violence to cause the kidney to rotate, it would seem probable 
that the violence would be great enough for the kidney to be torn 
from its pedicle. 

2. Open Wound: Rupture or laceration may result either from 
violence of great intensity or in instances of marked degeneration 
of the kidney. If the parenchyma and the renal capsule arc rup- 
tured or lacerated, a perirenal hematoma and urinary extravasa- 
tion occur. The rupture may well be to the extent of peritoneal 
laceration and extravasation within the abdominal cavity. The 
laceration may assume many degrees and variations. The kidney 
may be roughly bisected in either its horizontal or longitudinal 
plane, which may extend into the kidney pelvis. The lacerations 
may assume a stellate appearance, so that urinary extravasation 
and hemorrhage into the surrounding tissues always occur. 

Gunshot or stab wounds, although infrequent in civil life, fre- 
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quently occur in wartime These wounds are generally associ 
ated with other gra\e injuries As a rule, the other abdominal 
viscera will be simultaneously injured, especially the stomach 
duodenum, colon, liver or spleen Such extensne injury usually 
necessitates immediate operative intervention, not only for the 
renal injury but likewise for the injury to the abdominal viscera 
Rupture of a previously diseased kidney is of considerable im 
portance from the industrial standpoint All efforts should be 
exerted to establish the presence of any type of underlying path 
ology before attributing the rupture wholly to the result of an 
accident It may be extremely difficult to establish that a preu 
ously diseased kidney existed before accident 

Spontaneous ruptureof a prev lously diseased kidney does occur 
Although rare, cognizance of such a possibility should be home 
in mind Spontaneous rupture of a normal kidney does not occur 
As a result of the weakened diseased walls m hydronephrosis, any 
increase of tension may be sufficient to produce a tear of the rc 
maining parenchyma with urinary extravasation into the stir 
rounding tissues 

Symptoms* There are no pathognomonic symptoms of renal in 
jury although renal injury may present very definite classical 
symptoms A Tens) injury is frequently associated with injury 10 
the neighboring viscera or with associated fractures of the bony 
structure In such instances the renal injury may be completely 
overlooked The symptoms of renal injury, existing by itself, are 
those of shock, muscle rigidity on the affected side, pain and hema 
turn A mass in the loin, increasing in size, is occasionally oh 
served Urinary dysfunction is not uncommon 

Shock varies with the intensity and extent of injury and the 
amount of blood lost 

Muscle rigidity on the affected side, involving not only the 
muscles of the back and loin but also abdominal rigidity, may be 
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noted- The rigidity may be so extreme as to prevent accurate 
palpation. 

Pam is always present. It may be localized at the costovertebral 
angle; may be generalized over the abdomen; may radiate across 
the back to the shoulder or downward to the hip or sacrum. 

Hematuria is nearly always present. It may vary in amount but 
is usually constant. Gross hematuria Following injury may not 
necessarily indicate a renal laceration, nor does the absence of 
hematuria preclude serious renal injury. It is impossible to esti- 
mate the amount of renal damage in relation to the amount ol 
blood passed. If there is no hematuria present, such an absence 
may be caused by a severance of the ureter; a blood dot occluding 
the ureter or the blood escaping into the peritoneal cavity or into 
the perirenal tissues. However, one fact is almost proof conclu- 
sive. If the patient seems but slightly shocked immediately fol- 
lowing a renal injury, later relapsing into profound shock, it is 
safe to assume that profuse bleeding has occurred. 

// mass in the loin may be apparent immediately following in- 
jury, or a mass may be observed to appear gradually and increase 
in size. In such instances, the mass may be limited by Garota's 
fascia within the perirenal tissues and comprise both blood 
and extravnsated urine. In the presence of an increasing mass 
resulting from hemorrhage and from extravasation of urine, the 
temperature will become septic in type within the course of a few 
days. Such a temperature results from the necrosis of tissue in 
the presence of the extravasation of urine. 

Urinary dysfunction may occur as a complication of renal in- 
jury. Such dysfunction may result from altered excretion, ob- 
struction to the excretion of urine, or a combination of the two. 
Following injury to one kidney, its fellow may develop a reflex 
anuria. Such an anuria may be transitory and may exist from a 
few hours to several days depending to a degree on the extent of 
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shock Persistent reflex anurn rat) continue to a point where it 
is fatal Complete persistent anurn may result from bilateral 
renal rupture or the rupture of a normal kidney whose fellow has 
undergone some pathological destruction or to the injur) of a 
single kidney whether it be congenital or actjuircd 

In the presence of obstruction to excretion the urine may be 
presented from being normally soided although the injured kid 
ney may continue its function normally or be somewhat impaired 
Complete seserance of the ureter would permit an extravasation 
of urine into the surrounding tissues ureteral obstruction by a 
blood clot or angulation would produce a hydronephrosis Un 
nary retention may result from extensile immesical cloitingso 
that normal voiding is impossible 

Diagnosis History The history of trauma w ith associated licin 
aturia pain and muscular rigidity of the affected side although 
not conclusne is an important point of diagnosis Repeated pal 
pation for the localization of an increasing mass in the lorn may 
alsogn e t al liable information Repeatedestimationsof thehemo 
globm and red blood cell counts are important in determining a 
continued blood loss 

Cystoscojt y This is not contraindicated except in those in 
stances where the injury is so extensile that immediate operatise 
measures are indicated By cystoscopy it is possible to establish 
the source of bleeding By the use of imm enous administration 
of indigo-carmine it is possible to estimate the excreting ability of 
the affected kidney In instances of suspected ruptured kidney 
ureteral catheterization is definitely contraindicated 

Excretory urography Possibly the most definite and greatest 
amount of inforinatixc data procurable is furnished by excretory 
urography (Tic 203) The functioning ability of the unaffected 
kidney may be estimated The urographic shadow produced b\ 
the extras asauon of the opaque medium into the subcapsuhr us 
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Fig. 293 — Rupture of left kidney. Intravenous urogram showing abnormal col- 
lection of radiopaque medium outside renal pels is. 

(Temple University Hospital. Acc No 41227 ) 


Prognosis: The prognosis of renal injury depends on the extent 
of injury. Uncomplicated minor injuries of the Udne>, which 
comprise the majority, usually recover under expectant treatment 
without operation. In the more serious injuries, the prognosis 
depends to a degree on hose promptly surgery is instituted. The 
type of surgical procedure is dependent entirely upon the condi- 
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tion present in each individual instance whether it be a nephrec- 
tomy or surgical repair. Renal injuries associated with extensive 
trauma to the abdominal viscera are usually fatal. 

Treatment: The first immediate measure is to combat the shock. 
This is best accomplished by a blood transfusion or the infusion 
of normal saline. If there is failure of a definite reaction to such 
procedure and the shock becomes more profound, open operation 
and exploration are indicated. The great majority of renal in- 
juries may be treated by supportive measures and watchful 
waiting. 

INJURIES TO THE RENAL PELVIS 

Trauma or injury to the renal pelvis is uncommon. Injury or 
rupture may occur as the result of crushing uournls in the pres- 
ence of similar trauma to the kidney. The pelvis may rupture 
spontaneously. Pelvic rupture is frequently the result of instru 
mental trauma by ureteral catheters, bougies or dilators, or the 
lcsult of injudicious filling of the renal pelvis during retrograde 
pyelography 

Symptoms: The symptoms portrayed arc not unlike those of 
rupture to the kidney proper. The extravasation of urine occurs 
into the perirenal tissues and if great force has been applied, rup- 
ture into the peritoneal cavity is possible. The rupture usually 
takes place on the posterior avail of the pelvis, due to the ana- 
tomical arrangement. 

Diagnosis: The diagnosis is best made by intravenous urogra- 
phy. Such procedure will disclose the extravasation of the opaque 
media into the surrounding tissues. It is unwise to do a retrograde 
pyelogram for fear of introducing infection. 

Treatment: Treatment of injury or trauma to the renal pelvis 
is similar to that of injury’ to the kidney proper. 
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Hydronephrosis is a term that implies retention of urine accom- 
panied by dilatation of the renal pelvis and its calices with subse- 
quent atrophy of the parenchyma (Plate lxiv). The condition 
is usually the result oE obstruction. The normal capacity of the 
renal pelvis is from 4 to 8 cubic centimeters. Seldom does 
the normal capacity ever amount to 12 or 15 cubic centi- 
meters. A greater retention than 15 cubic centimeters rnay 
be interpreted as a dilatation of the renal pelvis. Hydronephrosis 
may be classified as small, medium or large according to the 
amount of fluid retained. Hydronephrosis, beginning primarily 
with dilatation within the renal pelvis and calices, results in paren- 
chymal atrophy in ratio to the extent of back pressure. A hydro- 
nephrosis may be aseptic or may be infected. When infection 
occurs a hydronephrosis difFers from a pyonephrosis. Pyonephro- 
sis is a definite necrosis of the parenchyma as a result of ulcera- 
tion and cellular destruction, rather than by pressure atrophy. A 
hydronephrotic kidney may possibly return to function if the 
obstructive lesion is eliminated before the parenchyma is entirely 
atrophied. This is in absolute contrast to pyonephrosis. In pyo- 
nephrosis there is no possible chance of a return to function fol- 
lowing destruction of the parenchyma. An infected hydronephro- 
sis may undergo secondary atrophy in the presence of a severe 
pyelonephritis, to become pyonephrosis. 

The primary' or fundamental cause of hydronephrosis is ob- 
struction. The obstruction may be: 
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1 Mechamcal Resulting from intrinsic or extrinsic pressure 
obstructing the normal outflow of urine Such an obstruction 
ma> occur at any point along the entire urinary tract from the 
ureteropeluc junction to the urethral meatus 

2 Dy namte Resulting from neurogenic or muscular cl) shine 
uon of some part of the urinary tract 

The mechanical causes of obstructive uropathj arc numerous 
and \ anecf The causes maj be classified as congenital or acquired 
but regardless of their nature or position secondary changes m 
the kidne) invariable occur 

MECHANICAL CAUSES OF URINARY OBSTRUCTION 

Preputial 

Phimosis 

Paraphimosis 

Tumors in preputial cavity 
Stones in the preputial cavity 

Penile 

Tumors of the penis 
Inflammatory masses in the penis 
Periurethral abscess 

Urethral 

Congenital or inflammatory stenosis of the meatus 
Atresia 

Stricture (congenital or acquired) 

Diverticulum (congenital or acquired) 

Congenital valves of the posterior urethra 
Congenital enlargement of the vemmontanum 
Calculus tumor c)sts of the posterior urethra 
Urethrocele 
Tistuhe 
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Bladder and Bladder Neck: 

Congenital anomalies of the bladder 
Contracture of the vesical neck (congenital or acquired) 
Hypertrophy of the vesical neck 
Spasm of the vesical sphincter 
Hypertrophy of the imerureteral ridge 
Vesical diverticulum 
Tumor, benign or malignant 
Calculus 
Prostate. 

Hypertrophy 

Neoplasm 

Cysts 

Median bar 
Calculi 
Uieteral. 

Anomalies 

N umber 
Origin 
Termination 
Congenital displacements 
Congenital valves 
Stricture (congenital or acquired) 

Ureterocele 
Prolapse of the ureter 
Atony 

Megaloureter 

Kinks, torsion, angulation 

Retroperitoneal tumors compressing the ureter 

Intraperitoneal tumors compressing the ureter 

Pregnancy 
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Tumor, benign or malignant 
Inflammation, ureteritis, periureteritis 
Calculus 
Blood clot 

Renal: 

Renal anomalies 
Aberrant renal vessels 
Cysts 

Renal ptosis 
Calculi 

Renal infection (pyelitis, pyelonephritis) 

Aneurysm of the renal artery 

Pathology: The changes in the renal pelvis and parenchyma 
are the result of blockage to the normal urinary flow and present 
the same pattern whether the blockage is partial, intermittent or 
permanent. In hydronephrosis of a non-infcctivc type, a flatten- 
ing of the papillae and a gradual thinning of the medulla of the 
kidney occur. The cortical zone of the kidney gradually under- 
goes atrophy until only a thin, proliferous wall of the parenchyma 
exists (Ftc. 294). 

At first the fluid of the hydronephrosis is composed of urine 
but as the pressure atrophy of the parenchyma increases the fluid 
becomes more diluted until it comprises nothing but water and 
salt. In infected hydronephrosis the turbidity of the fluid varies 
in definite relationship to the number of leukocytes present. Occa- 
sionally the fluid is bloody (hematonephrosis); the amount of 
hemorrhage may be slight or extensive. In a case observed by the 
author, more than a measured qnart of blood was evacuated from 
a hydronephrotic sac. The opposite kidney developed a reflex 
anuria following the shock and loss of blood. An emergency ne- 
phrostomy, with evacuation of the hydronephrotic sac, followed 
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by repeated transfusions, sustained life until such a time that ne- 
phrectomy could be performed. Section of the remoted kidney 
retealed the wall to be only two millimeters in thickness. 

Symptoms: Hydronephrosis does not produce typical sympto- 
matology . This is e\ idenccd by the fact that many cases of hy dro 
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Fij; 29-1 — Hydronephrosis Photograph showing marked sacculation within 
reiul parenchyma 

(Temple Lnieersily H capital Ate No. 15S ) 


nephrosis are discos ered in a routine urological evamination, the 
patient has ing no symptoms referable to the urinary tract. The 
symptomatology presented may be that of some intcrcurrent com- 
plication such as infection, calculus or palpable abdominal mass 
The clinical manifestations of hydronephrosis may be classified 
under seicral groupings 
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I . Silent: An extreme hydronephrosis may be apparent with- 
out symptomatology and it may be that it is only discovered on 
complete urological examination. With the general use of excre- 
tory urography, such cases are being discovered more frequently 
than in the past. The frequent finding of a single functioning 


Fig. 295 — Hydronephrosis. Retrograde pyelogram shoeing marked hydrone- 
phrosis of right kidney. 

(Philadelphia General Hospital ) 


kidney, while its fellow shows no evidence of excretory ability, is 
not unusual. Following such a roentgenographic finding, retro- 
grade pyelography may reveal the presence of an extensive hydro- 
nephrosis (Fin. 293). 

2. Pain and Tumor: Possibly the most frequent types of symp- 
tom complex are those found under this grouping. A dull, aching 
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sensation may be localized in the costo\ ertcbral angle (Fig 296) 
A tumor maj be elicited on palpation in the upper abdominal 
quadrant or loin In other instances, intermittent attacks of se\ ere 
colicky pain in the renal area may be described. The pain suggests 



Tip 296 — Hydronephrosis Retrograde pjelogram showing hydronephrosis 
produced b> extrinsic pressure on the ureter h) a uterine fibroid 
(Philadelphia General IIoip tal ) 


the possibility of a ureteral calculus Beginning as a relatively 
sharp pain in the costovertebral angle, the pain radiates along the 
course of the ureter Pam may be accompanied by such reflex 
symptoms ns collapse, nausea, vomiting, marked abdominal dis 
tcntion to the point of respiratory embarrassment On occasion, 
a history will be presented of the presence of a mass which disap 
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pears following an attack of pain. The palpation of a distinct mass 
in the upper abdomen is usually possible in the presence of a large 
hydronephrosis (Fig. 297). 

3. Pyuria: Infection superimposed upon a hydronephrosis may 



Fig. 297 — Hydronephrosis. Massive hjdronephrofic sac holding 7 i/2 iiltrs of 
fluid. The sac ssas so large as to fill the entire abdomen. 

< Count jy of Dr. Elmer Iless ) 


present a definite pyuria. It is possible to obtain repeated urine 
specimens that do not reveal the presence of pus ceils in a complete 
closure of the ureter. It is possible in instances of hydronephrosis 
originating from a partial occlusion of the ureter that following 
the onset of infection, a definite rise in temperature, chills and 
malaise may occur, as would be seen in any infective process. 
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4. Hematuria : Hematuria may occasionally be the only sugges- 
tive symptom of an existing hydronephrosis. The hematuria is 
usually intermittent and is the result of congestion of the renal 
capillaries. Massive hemorrhage may occasionally occur within 
the hydronephrotic sac, the latter being associated with the symp- 
toms of hemorrhage and shock. 

Diagnosis: It is usually possible definitely to establish the pres- 
ence of a hydronephrosis by our modern methods of examination. 
Ureteral occlusion may prevent ureteral catheterization and retro- 
grade pyelography. Such occlusions may prevent the diagnosis of 
a hydronephrosis. There arc several factors that should alnvus be 
considered in making a diagnosis of hydronephrosis. 

1. Clinical history: A history of pain, its character and distribu- 
tion should be ascertained. The presence or absence of cloudy 
urine (pyuria) associated with a history of abdominal tumor 
should be ascertained. It should be borne in mind that the tumor 
mass may or may not be palpated. If a mass is present, it may be 
palpated in the upper abdominal quadrant. In the presence of a 
ptosis of the kidney, a mass may be palpated at any site within the 
abdominal cavity. This latter fact is particularly true in the 
presence of an extremely mobile kidney. Hematuria is not a con- 
stant factor. It may never exist. It may be present in microscopic 
amounts. Seldom is hematuria of gross proportions. 

The diagnosis of hydronephrosis requires a consideration of the 
entire urinary tract (Plate lxv). 

2- Cystoscopy: There is nothing pathognomonic of hydrone- 
phrosis in the appearance of the bladder. The mode of elimina- 
tion of indigo-carmine may be suggestive of hydronephrosis. In 
instances of unilateral hydronephrosis, the normally functioning 
kidney will excrete the dye in three to five minutes. In the presence 
of a hydronephrotic kidney, the time of excretion of the dye may 
be considerably lengthened or entirely absent. The dye may be 
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Tumor 

Id about 25 per e 


Urine 

Diminished during’ at 
tacks Reflex polyuria 
following attack of Ion 
specific grauty. Micro- 
scopically' Nexatnr of 
occasional pus and red 
Mood cells 

Cysioscopic data 

Bladder mucosa norma! 

MeatOSCOpy 

Meatus normal in ap- 
pearance Occasional" ef- 
flux from orifice 


Ureteral catheterization 
l." refer may be totally occluded, or catheter 
may pass to renal pelvis Steady drip of untie 
from catheter after passing obstruction. Unne 
usually of low specific gravity Slightly cur 
bid, few pus cells. 


Individual Phenolsulfonphthalein 
If ureter is occluded, no specimen, otherwise 
a diminution of the amount of dye collected by 
ureteral catheter as compared with normal 
opposite side. 

Indigo-carmine elimination 
None, if ureter occluded, otherwise delayed 
appearance time, faint concentration. 

X-ray 

Pyelogram shows typical pelvic enlargement 
and blunted cal ices 
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seen to be emitted from the ureteral orifice after a prolonged 
inter\al The ejection may be a slois trickle of faint concentration 
Catheterization of the ureter is of considerable importance m 
making a diagnosis As the catheter passes an obstruction a con 



Fig 298 — Hjdronephrosts — Hydroureter Retrograde pyelogram showing mark 
edl> dilated ureter and renal pelvis caused by stricture of the ureteral Orifice. 
(Temple Un vers ty Hosp tal Act No ’’1606 1 


tinuous drip of clear or turbid urine from the catheter is obseia ed 
It is possible on occasion to e\ acuate by aspiration through the 
catheter 100 to 200 or e\en 300 cubic centimeters of urine from 
the kidney pehis (Fig 29B) The continuous drip from the ure 
teral catheter is suggests e of hydronephrosis but ma) be obseia ed 
6J8 



HYDRONEPHROSIS 


in hyperactive excretion caused by excitement. A normal kidney 
function is observed as a series of four to five drops of urine from 
the ureteral catheter, followed by a pause. 

3. Intravenous urography: The finding of a nonfunctioning 
kidney or one only functioning poorly is of significant diagnostic 
importance. The diagnosis of hydronephrosis can seldom be mis* 
taken if excretory' urography reveals that one kidney functions 
normally and the other shows no function or shows some f unction 
and decided loculations. Considerable important diagnostic value 
may be placed upon the emptying time of a hydronephrosis. Any 
such roentgenograpbic finding should be followed by retrograde 
pyelography. 

4. Retrogiade pyelography: Following introduction oE the 
catheter, the opaque medium should be permitted to enter the 
hydronephrotic sac by gravity. The burette should be held at a 
low level to permit the hydronephrotic cavity to fill before ex- 
posure of the x-ray plate. The exact capacity of the dilated sac may 
be clearly demonstrated. It is important to evacuate the opaque 
medium through the catheter following a retrograde pyelogram. 
Considerable pain, chills, and fever may develop if the opaque 
medium is permitted to remain within the renal pelvis. It is also 
possible to estimate the capacity of the hydronephrosis by measur- 
ing the amount of urine or pyclographic fluid withdrawn from the 
dilated sac through the ureteral catheter. 

Hydronephrosis may be bilateral or unilateral. Bilateral hydro- 
nephrosis is usually associated with more or less dilatation of the 
ureters and is frequently associated with atony of the bladder. 
Bilateral hydronephrosis is usually seen in instances of lower 
urinary' tract obstruction. The obstruction may be of either con- 
genital or acquired origin. Obstruction of congenital origin, such 
as valves of the posterior urethra or hypertrophy of the verumon* 
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Fig 299 — Hjdronephrosis — Exlrarenal type Retrograde pjelogram showing 
dilatation and angulation of ureter. 

(Temple University Hospital, Acc No 29483 ) 


tanum may exist Obstructions of acquired origin, such as urethral 
stricture, hypertrophy of the prostate, vesical calculus, or malig- 
nant growths of the bladder are common causes (Fig. 299). 
Hydronephrosis may also be the result of back pressure occurring 
in a neurological lesion of the spinal cord, such as syphilis, injuries, 
or neoplasms of the spinal cord. 

Unilateral hydronephrosis is usually the result of some obstruc- 
tive process lying between the kidney pelvis and the ureteral 
orifice in the bladder (Fig 300). 
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Fig. 300 — Hjdroncphrosis. Retrograde pjelogram shoeing moderate hjdrone- 
phrosis in the presence of a staghorn calculus. 

(Temr'e University Hospital, Ace No 37786 ) 


Treatment: The treatment of hydronephrosis depends on sev- 
eral factors: 

1 . Whether hydronephrosis is unilateral or bilateral. 

2. The underlying causative factors. 

3. The degree to which the hydronephrosis lias advanced. 

4. The presence or absence of infection anti if present, to what 
extent. 

5. Obstruction. Obstruction, with or without infection, is 
usually the primary cause of hydronephrosis. All therapeutic 
measures should be directed to ascertaining the cause of the ob- 
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struction. Infection, although playing an important role, is sec- 
ondary to obstruction. 

All efforts should be made to remove the obstructive uropathy 
in the lower urinary tract before directing treatment to the upper 
urinary tract in the treatment of bilateral hydronephrosis. It has 
been repeatedly demonstrated that following the removal of an 
obstructive lesion in the lower urinary tract, an apparently hope- 
less situation of the upper urinary tract will return to a relatively 
normal condition of moderate or even excellent functioning 
ability. 

In unilateral hydronephrosis, removal of the affected kidney is 
indicated, if all studies, including pyelography together with the 
individual function tests, demonstrate irreparable damage to one 
side. If the damage to the kidney is relatively slight, conservative 
measures should be instituted rather than sacrifice the kidney. 
Restoration of function has been repeatedly demonstrated fol- 
lowing relief of the obstruction. Nephrectomy is indicated in those 
instances exhibiting demonstrable neoplasm or tuberculosis. The 
conservative method of management of a unilateral hydrone- 
phrosis is plastic repair of the dilated pelvis by one of the many 
methods that have been advocated. Catheter drainage may tempo- 
rarily relieve the acute nature of the symptoms produced by a 
kinked ureter associated with ptosis of the kidney. The ptosis may 
be so severe as to necessitate surgical fixation of the kidney for 
permanent relief of the symptoms. 
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fxONTirBE UniLOlIX IX FEmoVS OF THE KI1IVKY j- 

Infection is one of the most frequent conditions to which the kid- 
ney is subjected. It is a subject with which every practitioner of 
medicine should be acquainted from the standpoint not only of 
diagnosis but also of treatment. Almost every known type of patho- 
genic organism has been known to infect the kidneys. The organ- 
isms usually observed are rather few. They may be classified as 
follows: 

1. Specific. 

2. Nonspecific. 

Specific organisms include the tubercle bacillus, Bacillus pro - 
leus, the gonococcus, Spirochaela pallida , Schistosoma haema- 
tobium, echinococcus, and Actinomyces bovis. 

The nonspecific or pyogenic group includes the Bacillus colt, 
staphylococcus, streptococcus! Bacillus proleus. Bacillus pyocya- 
netis, Micrococcus catan halts, pneumococcus, Micrococcus tetra- 
genous, and the enterococcus. 

From the point of differentiation, the nonspecific organisms may 
be classified as gram positive and gram negative. The commonest 
gram negative organisms are the Bacillus colt communis. Bacillus 
aurogencSj Bacillus proteus^ Bacillus pyocyaneus, the gonococcus. 
Micrococcus catarrhalis. Bacillus typhosus, and the paratyphoid 
bacillus. The commonest gram positive organisms are the Staphy- 
lococcus aureus and albus, streptococcus, pneumococcus, Micro- 
coccus tetiagenus , and enterococcus. 

Bacillus coli is the most frequently offending organism. The 
primary role played by this organism is greater than that of any 
other organism in the etiology' of renal inflammation. 
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Modes of Bacterial Invasion Infection of the kidney may take 
place from far distantly removed foci or from an inflammation in 
contiguous structures It is seldom possible to determine the route 
of zm a sion There are tliree possible rou tes 

1 Hematogenous route The hematogenous is the most fre 
quent route by tv hich bacteria enter the kidney and is the result of 
the direct implantation of bacteria from far distant foci of infec 
tion The most frequent organisms responsible are the Staphylo 
coccus auieus and the Bacillus colt The site of the primary coccal 
infection may be infected teeth, tonsils, or sinuses, the skm gall 
bladder, prostate, seminal \esides or intestines Acute localized 
suppurative coccal lesions of the skin have been known to be the 
source of infection in instances of renal carbuncle Bacillus colt is 
possibly the most frequent organism carried by the blood stream 
to die kidney Bacteremia results not only in the presence of acute 
inflammatory disease such as colitis or appendicitis but also follow 
mg the passage of urethral instruments in the presence of an infec 
tion m the low er urinary tract Coccal infections are usually more 
serious the bacteremia caused by the Bacillus col t is usually transi 
tory unless unusually virulent 

2 Urogenous route The question of ascending infections 
w ithm the lumen of the ureter is a \ ery debatable one and one that 
is refuted by many The occurrence of ascending infection has 
been proven by many investigators Ascending renal infection is 
undoubtedly due to a v esicouretcral refiuv The occurrence of the 
latter is the result of an incompetent ureterovesical sphincter in 
the presence of some type of obstructive uropathy Infection of 
the kidney by the urogenous route is most apt to occur in the pres 
ence of neurogenic dysfunction of the bladder, a large vesical cal 
cuius in many instances of prostatic enlargement or obstructive 
uropadiy in the low er urinary tract 

3 Lymphogenous route The idea that infection is carried to 
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the kidney by the lymphogenous route is a very disputed question. 
It is believed that infection traversing primarily the lower lym- 
phatics is carried through the thoracic duct into the general 
circulation and then to the kidney rather than directly up the lym- 
phatics surrounding the individual ureter. Considerable experi- 
mentation has been done but as yet there is no uniformity of 
opinion as to the direct transmission of bacteria from the lower 
urinary tract to the kidney by way of the lymphatics. 

The accessory factors favoring invasion of the kidney by bac- 
teria are obstruction and trauma. 

Obstruction : Obstruction may be congenital or acquired and 
may be at any site in the urinary tract. Regardless of its site, ob- 
struction not only interferes with normal drainage but predis- 
poses to infection. The same factors are present regardless of 
whether the urinary obstruction is acute or chronic, congenital or 
acquired. The stagnation of urine behind or above the obstruc- 
tion invariably traumatizes the delicate tissues by distending them. 
The blood supply is disturbed by the distention and the urine be- 
comes an irritant to the traumatized mucosa. It is in this way that 
a vicious circle is established and as one factor continues or in- 
creases, so does the other. Tissue destruction follows implantation 
of bacteria as the normal resistance of the mucosa is lowered. Once 
infection has been established the same factors which predisposed 
the tissues to infection hamper or even prevent a cure until these 
factors are eliminated. In renal infection it is imperative to estab- 
lish the presence or absence of any obstructive process before at- 
tempting treatment. 

T rnumn: Trauma to the kidney, regardless of its nature, may be 
an accessory factor in the production of a renal infection. Not only 
may the traumatized tissue be the result of some obstructive lesion 
but direct trauma such as a blow to the kidney or the passage of a 
calculus may prove to bca definite etiological factor. Certain drugs 
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or chemical toxins such as mercury, bismuth, arsenic, or other 
heavy metals produce indirect trauma as they are eliminated by 
the kidney. Bacterial toxins present in glomerulonephritis may 
likewise cause trauma to the kidney. 

Pathology: The pathology of renal infection or renal inflamma- 
tion of the surgical infections of the kidney must be differentiated 
from the pathology of noninfectious, nonsuppurative medical con- 
ditions of the kidney. As lias been previously pointed out, the 
noninfectious lesions of the kidney are considered to be nephritis 
and nephrosis and usually come directly under the observation of 
the internist. This fact should never be overlooked, that though a 
kidney may exhibit noninfectious lesions it may also be attached 
simultaneously by suppurative lesions. It remains for the urol- 
ogist to make a differential diagnosis and to outline the manage- 
ment of the disease. 

Suppuration or acute pyogenic inflammation of the kidney is 
predominantly caused by the Staphylococcus aureus, although the 
Staphylococcus dibits and Streptococcus pyogenes or hemolyticus 
may be the causative cocci. Bacillus coli is the most commonly 
found bacillus and its presence usually occurs with obstructive 
uropathy. The staphylococcus is implanted most frequently 
within the kidney by the hematogenous route. The pyogenic 
cocci, that is, the staphylococcus or streptococcus usually lodge in 
the cortex and especially in the glomeruli. Such an implantation is 
followed by a rapid suppuration of the kidney structure although 
only a few pus cells and few red blood cells are found in the urine. 
The urine is usually alkaline due to the ammoniuric action of 
these organisms. The Bacillus coli usually invades the mucous 
membrane of the pelvis to invade later the cortex of the kidney. 
Such an infection is usually associated with enormous numbers 
of pus cells in the presence of a strongly acid urine. The ascending 
infection by the Bacillus coli is much less rapid and may progress 
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slowly over a period of years. Infection by the staphylococcus is 
usually quite rapid running a typically febrile course of increasing 
intensity. 


DIFFUSE SUPPURATIVE NEPHRITIS 
(pyemic kidney) 

Diffuse suppurative nephritis is also known as pyemic kid- 
ney. The lesions found within the kidney itself arc only a part 
of a generalized pyemia. The condition always occurs in the 
presence of some distant but acute suppurative process such as 
osteomyelitis, carbuncle of the neck, furunculosis, an ulcerative 
endocarditis, or puerperal sepsis. Diffuse suppurative nephritis 
may also occur in association with any other condition in which 
there is a massive, increasing, uncontrolled infection. The causa- 
tive organism is usually the Staphylococcus aureus although the 
Streptococcus hemolyticus may occasionally be the offending 
organism. 

Pathology: Both kidneys are involved and present a swollen and 
congested appearance on examination. The capsule is tightly 
stretched over the surface of the kidney and when removed, 
presents a surface that is studded with small, minute, yellow ab- 
scesses which are slightly raised and present a hemorrhagic margin. 
The cut surface of the kidney presents minute, yellow abscesses 
which arc slightly raised and present a hemorrhagic margin. 
These abscesses are minute, multiple, and circular in the cor- 
tex, while in the medulla they take the form of linear streaks 
lying between the straight tubules. Microscopically, the minute 
abscesses consist of polymorphonuclear Ieukoqtcs and masses of 
cocci. The capillaries of the glomeruli show only a slight inflam- 
matory reaction although they contain masses of the micro- 
organisms. 
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In spite of the massive imasion of bacteria and formation of 
multiple abscesses, the urine shots s \ ery few pus cells 
The clinical picture presented is that of an acute, intense 
febrile reaction associated with generalized septicemia Since 
the imasion of the kidney is so rapid and termination so uniter 
sally fatal little destruction of the kidney takes place 


FOCAL SUPPURATIVE PYELONEPHRITIS 

Focal suppuratne pyelonephritis mi) be considered as those 
pyogenic forms of renal infection that are neither the result of the 
staph) lococcus focal infection of the cortex nor the specific t)pes 
of suppuratne nephritis Focal suppuratne p)elonephritis is 
generall) induced b) the Bacillus colt although the staph) lococcus 
or a mixed infection ma) be found Both kidneys may be affected 
but it is seldom that both are equally imohed The condition is 
commonest following a cystitis in the presence of obstructive 
uropathy of the lower urinary tract such as stricture, prostatic 
hypertrophy or vesical calculus The condition may be of 
hematogenous origin the peh is of the kidney being secondarily 
infected Focal suppurative pyelonephritis may be considered 
under fiv e headings each a stepping stone to the other 

1 Pyelitis 

2 Pyelonephritis 

3 Atrophic pyelonephritis 

4 Infected hydronephrosis 

5 Pyonephrosis 

I Pyelitis Pyelitis is an inflammation of die kidney pelvis 
Some inv estigators consider pyelitis to be a clinical entity in itself 
They consider that the infection is always limited to the mucosa of 
the renal pelv is tends to remain localized in the acute stage and 
may continue through subacute stages to become chronic in some 
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instances. It is believed by the author that pyelitis, per se, is the 
mildest form of renal infection in which an infection beginning 
in the kidney pelvis spreads rather quickly into the parenchyma of 
the kidney; that pyelitis, if permitted to progress unhampered 
and untreated, will progress successively through the stages of 
pyelonephritis, infected hydronephrosis, and ultimately pyone- 
phrosis. Pyelitis is not an isolated condition but rather the first 
stage of a continuously advancing destructive inflammatory 
process. The infection may arise from one of two routes, the 
hematogenous or the ascending route. The ascending route from 
the bladder is the commoner. In the hematogenous infection the 
parenchyma is first involved, the pelvis secondarily. In the as- 
cending route the infection first attacks the mucosa of the pelvis 
then spreads to the parenchyma of the kidney. 

Bacillus coli is the most frequently offending organism. The 
organisms undoubtedly ascend in the trail of the ureter or by re- 
gurgitant action through a dilated ureter directly to the kidney 
pelvis. The regurgitant action occurs through an incompetent 
ureterovesical valve. 

The clinical picture presented is similar whether invasion 
occurs by the hematogenous or ascending route after a relative 
period of time, 48 to 72 hours. 

2. Pyelonephritis: Pyelonephritis may be acute or chronic (Flo. 
301). In the acute hematogenous infections the earliest changes 
take place within the renal cortex. Examination of the cut surface 
of the kidney reveals it to be studded with pin-head sized hemor- 
rhages or by small nodules derated above the surface of the 
adjacent parenchyma. These nodules have a yellowish center sur- 
rounded by an intensely red areola. As the infection spreads into 
the pelvis the mucous membrane presents multiple minute 
hemorrhagic areas or is diffusely red and edematous. 

The cutsui face of the kidney presents wedge-shaped areas, dark 
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F g 30t — Pj efanepfir tis » ifi an associated catcufus » tfiin (fie renaf pelvis 
(Temp e Un vers j Hn p lal ) 

red in color mottled with areas of suppuration These w edge 
shaped areas are due to the manner of spread of the infection from 
the pelvis ton aid the cortex of the kidney along the line of the 
renal tubules Such an appearance resembles a renal infarct and is 
known as Breners septic infarct These areas may undergo ab 
scess formation In the acute ascending infection the peh is is the 
first to become inflamed The mucous membrane becomes red 
and edematous or shows multiple minute hemorrhagic areas 
Secondarily the renal cortex presents a picture of small multiple 
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hemorrhagic areas or minute abscesses. It is possible for these 
abscesses near the periphery of the kidney to rupture into the peri- 
renal tissue with the formation of perinephritic abscess or to be- 
come a localized abscess known as carbuncle of the kidney. 

Acute pyelonephritis may be of hematogenous origin primarily; 
later the infection invades the pelvic mucosa. More frequently 
the bacterial invasion of the parenchyma is preceded by a pyelitis 
of ascending origin. The infection spreads secondarily into the 
parenchyma (Fig. 302). 

Microscopically, small abscesses may be seen lying in the renal 
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Fig 303 — Kidney — pyelonephritis Low power photomicrograph showing 

several collecting tubules filled with purulent exudate — also diffuse interstitial 
suppuramc infiltration. 

(CourlCTy of Dr Lawrence W Smith and Dr Edwin S Canlt ) 


stroma between the tubules and glomeruli as -svcll as between the 
glomeruli and pyramids The abscesses tend to coalesce, itlti 
matcl) causing marked destruction of the kidnc) This is par- 
ticular!) ewdem in the presence of renal calculus when obstruc- 
tion is added to the infection present The infhminator) changes 
of the mucosa of the pels is arc those of an) mucous membrane 
when subjected to infection (He. 303). In the presence of a 
chronic infection of long standing, the mucosa mas present 
minute c>sts (p)cfms c)stica), luxuriant granulations (pjeJitis 
granulosa) the presence of hinph follicles (p)chtis follicuhns), 
soft patches (malakoplakia), or dcninl like thickening (Icuko 
plakta) Each of these conditions is discussed elsewhere. 

Vsccnding or descending infections of the kidnc) cannot be 
difTcrcntntcd once the infection has been established Vised 
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Fig. 30-f — P> eionephritis. Retrograde pyelogram showing blunting of cal ices and 
sharp angulation of ureter. 

(Temple University Hospital, Ace. No 46678 ) 


infection of both cocci and bacilli frequently exists. As the 
original bacteriological invaders lose their virulence secondary 
bacteria are implanted. The lesions of the kidney may heal spon- 
taneously and quickly, or may rapidly develop into abscesses or 
may become chronic (Fin. 304). If the lesions become chronic and 
are untreated they progress into atrophic pyelonephritis or pyone* 
phrosis. 

3. Atrophic Pyelonephritis (Chtonic sclerosing pyelonephritis): 
Atrophic pyelonephritis is usually the result of long-standing 
chronic infection with multiple abscess formation. Pyclectasis is 
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absent which shows tint obstruction is not one of the basic causa 
tive factors The kidney is markedly contracted, its capsule is 
thickened and adherent, and when removed shows on the surface 
mm} irregular depressed white scars to which the capsule is ad 
herent The kidney of atrophic pyelonephritis is smaller than 
normal being reduced to one quarter or one third of its original 
sire The condition is usually unilateral The atrophic kidney is 
usually embedded m densely adherent perirenal tissues so that at 
operation the position of the kidney may be difficult to locate 
Once the kidney is located mobilization may be so difficult as to be 
impossible Atrophic pyelonephritis is to be differentiated from 
primary atrophy, infantile kidney and the sclerotic kidney of 
Bright s disease The atrophy of pyelonephritis may be so diffuse 
as to resemble primary atrophy, or so circumscribed as to resemble 
an infarct These differences of appearance depend entirely on the 
healing processes that follow a diffuse chronic pyelonephritis or 
localized cortical abscess formation 

4 Infected Hy dronephrosis* Pyelectasis or hydronephrosis tends 
to follow any variety of obstructive nropathy of the urethra, \esical 
neck, bladder or ureter Infection is sooner or later superimposed 
upon hjdroncphrotic atrophy Infected hydronephrosis begins as 
a diffuse pyelonephritis with dilatation of the pelvis and caliccs 
As the condition advances secondary pressure atrophy occurs re 
suiting in cessation of excretory function In infected hydronc 
phrosis the parenchyma is compressed but not destroyed, the 
abolished function resulting from pressure atrophy Throughout 
this compressed parenchyma, a diffuse pyelonephritis may be seen 
As a result of the long-continued process pyonephrosis develops 
3 Pyonephrosis Py onephrosis is the end stage of destruction of 
renal tissue (Pla rf lxvi) There is a purulent inflamniaiion of 
the kidney with pouching and dilatation of the pelvis and enhees 
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associated vv ith marked destruction of the renal parenchy mi Such 
destruction leases the kidney a flabby , functionless bag containing 
thick creamy pus (Fic 303) The kidney is great! > enlarged and 



Fig 305 — Calculous pyonephrosis Marked distention of pelves with almost 
complete destruction of renal parenchyma a mere shell of kidney 
substance remaining. 

(Temple Un ▼«» ijr Ho«p Ui Ate J*o 2399 ) 


markedly Iobulated A series of communicating cavities repre 
seating the dilated calices connects mth an enormously dilated 
renal peh is The kidney has been conv erted into a functionless 
infected dilated sac Removal is the only treatment (Plate lxv n) 
Symptoms The symptoms of pyelonephritis are generally of 
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Examination 

Tumor 


Urine 

Loaded with pus cells 
and bacteria Uetna 
tuna is the cxcep- 


Cjstoscopic data 
Bladder mucosa 
somewhat congested, 
ureteral orifice usu- 
ally inflamed. 


Meatoscopy 
Congestion may be 
localized or part of a 
moderate cystitis. 


Ureteral catheterization 
Pus and Cellular debria may occlude catheter. 
or steady drip from catheter of cloudy urine of 
low specific gravity loaded with pus cells and 
cellular debris. 


V unction tests 


Phenohulfociphthalein 
Markedly delayed function. Marked decrease 
in percentage elimination. 



Indigo-carmine 

Delayed appearance ti 


le — faint eoncentratiw 


X-ray 

Pyelogram shows typical pyonephro 
formity in varying degree. 


Symptoms 

S>mpioroj referred to 
kidney 

Pain 

Usually constant dull 
liackache, not relieved by 


position Tenderness 
costovertebral angle Oc- 
casionally tecorrcni at 
tacks of pain or colic 


Constitutional 

symptoms 

Recurrent chills and lev 


lUadder symptoms 
May or may not be fre- 
quency of urination. Oc- 
casionally marked re 
current cystitis 


PLATE LXV1L 
Pyonephrosis. 


(Temple University Hospital, 
A<x So 2889 > 
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sadden onset (Fic 306) The onset is usually marked by chills 
and fe\ er The condition may be mistaken for a systemic mfec 
tion, such as influenza Definite urinary symptoms such as fre 
quency, urgency, dysuna, and pyuria develop after a feu hours 



Fig 306 — Pjelonephritis Temperature chart showing inception and progress of 
acute pjelonephritis during treatment. 


These urinary symptoms are usually accompanied by pain anti 
tenderness localized in the loin and particularly at the costoaerte 
bral angle Gastrointestinal symptoms nausea, \ omiting, or e\ en 
a mild diarrhea generalized abdominal pain, and distention may 
occur Leukocy tosis is usually present 

Urine Of utmost importance is a complete and accurate sur 
vey of the urine Pyuria is e\ idem (Fig 307) The urine is usuall) 
turbid and acid in reaction Acute pyelonephritis cannot exist 
without pyuria if the ureter is normally patulous Microscopic 
examination of the turbid urine reveals pus cells red blood cells 
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cellular debris, and organisms. Normal urine findings will rule 
out the possibility of acute hematogenous pyelonephritis or corti- 
cal abscess of staphylococcic origin. Urine culture will yield a 
report of much importance. The offending organism may be 



Fig 307 — Pyonephrosis. Retrograde pjelogram showing marked dilatation of 
pelvis and erosion of cafices. 

(Temple University Hospital, Acc No 30847.) 


grown and studied. Subsequent culture will reveal any changes 
or addition or other organisms. Although Bacill us coli is the most 
frequently offending organism, mixed infections occur very fre- 
quently. 

The acute symptoms usually subside within two weeks. The 
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symptoms may disappear in some instances without leaving a 
trace of infection Persistent e\ idence of infection follow ing an 
acute attack may be due to preexistent lesions or that the infection 
has become subacute or chronic 
Albuminuria Albuminuria is present and results from the 
abnormal constituents in the urine Albuminuria is always pres 
ent whenever hematuria occurs In acute pyelitis risible hema 
turn occurs frequently Microscopic hematuria occurs in almost 
e\ery instance of acute pyelitis Casts are absent in cases unrom 
plicated by nephritis 

Diagnosis Renal function tests Urinary output is dinnn 
ished there is considerable loss of renal function as shown by 
phenolsulfonplithalem elimination The diminution of phtha 
letn output may be unilateral or bilateral depending on whethei 
a unilateral or bilateral infection is present In spite of this loss 
of renal function there is little or no nonprotein nitrogen reten 
tion in the blood This fact may be explained by the limited 
involvement of the glomeruli in contrast to the high nitrogen 
retention in acute diffuse glomerulonephritis in which all the 
glomeruli are invoUed 

Cystoscopy Cystoscopic examination should be done in all 
cases of pyelitis and pyelonephritis except m those instances mam 
Testing hyperacute symptoms or in those instances where cystos 
copy is definitely contraindicated Cystoscopy should not be at 
tempted in debilitated individuals wither idem but yet borderline 
cases of uremia or in ev ident cardiac impairment An acute sev ere 
cystitis is a definite contraindication to cystoscopy 

Acute pyelitis and pyelonephritis are usually associated with 
an inflammatory reaction of the bladder mucosa In some in 
stances only a hyperemic blush around one or both ureteral 
onfices may be noted The blood vessels of the mucosa are promt 
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nently engorged and appear to be increased in number, suggestive 
of congestion rather than inflammation. Usually some degree of 
cystitis is present. The cystitis presents the appearance of a local- 
ized type but occasionally the inflammation may be generalized. 
The mucosa covering the trigone is very apt to be inflamed and 
edematous. Considerable amounts of free floatingclumps of pus 
and debris may be seen in the distending medium. Masses of 
mucopus may be lightly attached to the mucosa and may be read- 
ily washed away by the distending fluid. Occasionally it is possible 
to observe an efflux of turbid urine ejected from the ureteral 
orifice. This turbid urine is constantly evacuated into the blad- 
der. The mucopus and debris from the inflamed bladder mucosa 
may necessitate continued irrigation before clarity of the distend- 
ing medium is attained. Accurate cystoscopic visualization is 
impossible in the presence of a markedly turbid medium. 

Ureteral catheterization: Much important clinical data may 
be obtained by bilateral catheterization of the ureters and collec- 
tion of individual specimens. Harm may be done by indiscrimi- 
nate catheterization of a ureter to a normal renal pelvis in the 
presence of cystitis unless definite precautionary’ measures are 
taken. Ureteral catheterization is essential and should be done if 
an accurate diagnosis is to be made. When ureteral catheteriza- 
tion is undertaken it should be done correctly or not at all. (Sec 
technic of ureteral catheterization and collection of ureteral 
specimens.) 

Information Gained by Ureteral Catiicrization: 

1. Knowledge of the patulousness of the ureter. 

2. Whether the infection is unilateral or bilateral. 

3. The nature and characteristics of offending organisms. 

4. The degree of destruction or functional impairment of both 
kidneys. 
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The blocking of one ureter presents a clinical picture that is 
of great clinical importance, particularly if the normally func 
tioning kidney is infected It is important to know that both 
ureters are open and functioning as well as the functioning ability 
of both kidneys 

The urine withdrawn from the infected side is hazy or cloudy 
It is not heauly purulent except in the presence of suppitratn e 
destruction of the kidney In bilateral infections the cloudiness 
of the two specimens is not usually equal The urine from one 



Fig 308 — Actual photograph showing ejection of indigo-carmme from 
ureteral orifice 

kidney is usually more purulent than that from the other Urine 
specimens for culture should be taken from both kidneys By 
such procedure unilateral or bilateral imohement may be ascer 
tamed The identity of the offending organism may be learned 
and the bacteriological growth of both sides compared 

Differential functional tests Indigo carmine or phenolsulfon 
phthalem may be used With the use of the latter it is possible to 
ascertain a percentage of elimination from both kidneys for com 
panson The excretion of the dye is slightly delayed as well as 
diminished in acute pyelitis or pyelonephritis The appearance 
of the dye after intravenous injection is normally from three to 
fi\ e minutes (Fig 3Q8) A delay varying from six to eight minutes 
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may be noted in the presence of infection. The normal percentage 
elimination of phenolsulfonphthalein in a 15-minute period is 
15 to 17 percent. In acute pyelitis or pyelonephritis a percentage 
elimination of seven to ten percent is usual. 
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finding of either may be a guide for farther investigation and 
study. Excretory urography should always precede cystoscopic 
examination, ureteral catheterization, or retrograde pyelogra- 
phy. Excretory urography should be considered as a guide for 



Fig 310 — Pyonephrosis. Retrograde pjelogram showing marked dilatation of 
the renal pels is and destruction of the calices. 

(Temple University Hospital. Ace No 26299 ) 


position and excreting ability of both kidneys Obstructs e lesions 
accompanied by distention of the ureter and kidney pelvis, or a 
functionless kidney never before suspected, may be brought to 
light. It is generally conceded that excretory urography in pyelo- 
nephritis rarely permits adequate visualization of the full extent 
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of destruction caused by the infection. The most expert interpre- 
tation will fall amiss of the characteristic ectasis and blunting of 
the minor calices (Fxc. 311). These characteristic deformities of 
the calices and ureters are more accurately visualized by retro 



Fig. 31 1 — Pyelonephritis. Retrograde pyelogram showing blunting of calices. 
(Temple Univernty Hospital, Ate. No. 41644.) 


grade pyelography which should be done following the prelimi- 
nary excretory urogram. 

Retrograde pyelography is contraindicated in the presence of 
fever and localized tenderness. Such a study should be done after 
the acute phase of the infection has subsided. 

Prognosis: The prognosis of acute pyelonephritis depends pri- 
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imrily on the type and the virulence of the offending organisms 
It is undoubtedly true that acute pyelonephritis would never 
occur in the absence of certain factors fa\ oring the ingress of 
bacteria within the kidney Beyond question the most favorable 
predominating factor is urinary stasis and the tissue trauma ac 
companying such stasis In the majority of instances stasis predis 
poses to infection Once an infection is established it will con 
tmue until the obstruction is reliev ed or corrected This is prov en 
in instances of acute but mild attacks of pyelonephritis Sponta 
neons healing occurs without permanent impairment of function 
following the relief of obstruction Subsequent urine cultures 
will be found negative This fact is also proven when improve 
ment in the clinical symptoms is gained by temporary measures 
of treatment Recurrent attacks of py elonephritis are common 
Complete eradication of infection is possible only in a urinary 
tract that is structurally and functionally normal Persistent gross 
pyuria following an attack of acute pyelonephritis with mild re 
curring sy mptoms is mdicativ e of structural damage of the uri 
nary tract with stasis as an underlyingand predominate causative 
factor Not that all infections of the upper urinary tract will 
heal spontaneously after removal of the obstructs e lesion but as 
long as stasis is present, infection, when once established, will 
continue 

Treatment Eradication of the underly mg and causa tiv e factors 
is the primary purpose of treatment Formerly the symptoms of 
acute pyelonephritis were created as they became apparent It if 
an established fact that elimination of the cause is generally tol 
lowed by spontaneous subsidence of the infection This state 
ment is true prov ided the effects of infection are not too far ad 
vanced No intelligent outline of treatment can be inaugurated 
unless based on an accurate diagnosis In the acme stage of mfec 
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tion it is impossible to establish such an accurate diagnosis even 
with our modern methods of investigation because such diag- 
nostic procedures are contraindicated. Under such circumstances, 
sound logicand accurate interpretation of the presented facts are 
important. 

The points to be considered arc: 

1. The nature and bacteriological characteristics of the in- 
vading organism or organisms. 

2. The mode of entry of the offending organism whether 
hematogenous or by the ascending route. 

3. The presenceof obstructive factors producingstasis.eithcr 
of congenital origin or of a pathological entity. 

4. The degree of destruction or loss of functional activity of 
one or both kidneys. 

A correlation of the facts presented will enable intelligent treat- 
ment to be instituted. Basically the principles of the treatment of 
ascending acute pyelonephritis are: (I) Systemic and dietary meas- 
ures; (2) maintenance of unfavorable medium for the growth of 
bacteria; (3) drainage. 

1. Systemic and Dietary Measures: The patient should be con- 
fined to bed. The bowels should be kept open by a saline purge 
repeated whenever necessary. A nourishing but bland liquid diet 
should be maintained. The daily intake of fluids should be raised, 
double the normal amount of intake if possible. The normal out- 
put of urine is 1500 to 1800 cc. (50 to GO ounces). By increasing 
the intake the output is raised to 3000 to 3600 cc. (100 to 120 
ounces). Nausea or vomiting may be induced by the ingestion of 
so great a quantity of fluid. These distressing symptoms may be 
eliminated by the daily intravenous administration of 1 000 cc. of 
a five per cent glucose solution in normal saline solution. Whole 
blood transfusions arc usually not indicated although ndminis- 
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tration of properly typed whole blood will aid materially m the 
management of a hyperacute infection 

2 Maintenance of Unfa\orable Medium for the Growth of Bac 
teria The production of an unfavorable medium for bacterial 
growth is best maintained by alhalimzation of the urine The 
usual causa tit e organism is the Bacillus colt which is known to 



Fig 3IZ — Pjelonephntis Temperature chart showing regression of acute pyelo- 
nephritis Therapeutically alkalies in massive doses were admin stered. 


thrite best in an acid medium By alkahnization of the urine an 
unfat orible medium is created Alkahnization is best maintained 
by the oral administration of potassium citrate 4 Gm (60 grams) 
and sodium bicarbonate 2 Gm (30 grains) etery three hours 
until the temperature falls to normal (Fig 312) This drop in 
temperature usually occurs in three to four days Under such 
dosage the pH of the urine rises to six or abote Such a let el may 
be maintained by the continued administration of alkalies in 
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smaller doses. Usually potassium citrate, 2 Cm. (30 grains) and 
sodium bicarbonate, 1 Cm. (15 grains), administered three times 
a day, is sufficient to maintain the desired f/H level. 

3. Drainage: Continuous drainage by means of a ureteral cath- 
eter is most effective in the presence of obstruction. The ureteral 
catheter must pass the obstruction to be of any benefit. The cathe- 
ter must be introduced to the level of the renal pelvis and per- 
mitted to remain in situ from three to five days. It is seldom 
necessary to repeat ureteral catheterization or sustain ureteral 
drainage for a longer period. Instillation of bactericidal solu- 
tions through the indwelling catheter is contraindicated in the 
acute phase of infection. 

Following the onset of acute pyelonephritis it is doubtful if the 
oral administration of urinary antiseptics is beneficial. Uri»ar> 
antiseptics are irritants to the acutely inflamed renal tissues. Al- 
though numerous urinary antiseptics have been advanced none 
has proven itself to be universally successful. Regardless of its 
apparent efficiency in a test tube none will eradicate an infection 
of the urinary tract in the presence of stasis or obstruction. In 
many instances the symptoms will be intensified by such antisep- 
tics which possess irritating qualities when administered iii the 
presence of urinary obstruction. As a routine therapeutic meas- 
ure urinary antiseptics accomplish less than the alkaline diuretic 
treatment. Furthermore, such drugs arc poorly tolerated by the 
usually irritable gastrointestinal tract. Chemotherapy is not ad- 
vised during the acute stage of pyelonephritis. 

The theory of alternate alkalinization and acidification is widely 
accepted and widely used. Such therapy is basically unjustifiable 
particularly when the causative organism is the Bacillus coli. This 
organism is favored in its growth by an acid urine. Why then 
should the medium be made unfavorable for its growth by alka- 
linization and then made favorable by acidification (Fig. 313)? 
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Fig 315— Pjelonephritu Tcmperaiure chart show tng rapid regression of acute 
pjclonephricis following administration of alkalies in massne doses 


CHRONIC INFECTIONS OF THE KIDNEY 

Chronic py cloncphritis mij persist for y cars follow ing an acute 
attack of the infection The chromcity is fa\orc<l b) stasis caused 
by obstructs c uropathy or an anomaly of the urinary tract In 
this type of chronic infection attention must be directed to the 
localization and elimination of the obstructive mechanism pro 
ducing the stasis Elimination of the obstruction and the proditc 
tion of normal adequate drainage will tend to facilitate the 
eradication of the infection Chronic infection may persist for 
sears resisting all attempts to eradicate it unless obstruction is 
eliminated with the production of normal drainage The roent 
genogram of the kidney pelves and caliccs shots s distinct blunting 
and distortion These changes arc the result of stasis and infection 
Chronic pyelonephritis may arise from various primary sources 
It may follow an acute pyelonephritis or may develop insidiously 
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from a focus of infection in the skin, teeth, tonsils, nasal sinuses, 
appendix, gallbladder, prostate in the male, or cervix uteri in 
the female. 

Pathology: The parenchymal lesions vary from moderate con- 
gestion and cellular infiltration to chronic suppuration and scle- 
rosis. The renal pelvis shows some dilatation and the walls arc 
thickened. Dense adhesions to the peripclvic fat are usually pres- 
ent. The changes in the mucosa of the pelvis vary from a red, 
congested, and edematous appearance to one in which the walls 
are covered with a fibrinoplastic exudate or to definite ulcera- 
tion of the mucosa. In a certain percentage of instances which 
have shown a long-protracted chronic infection the mucosa of the 
pelvis may exhibit unusual appearances. 

(a) Leukoplakia: The clinical significance of this metaplastic 
change of the mucosa is uncertain. Long-protracted chronic in- 
fection is the only known cause. There are several theories as to 
the underlying factors and significance of the condition but none 
has been proven. Kretschmer, in a survey of 13 cases, was unable 
to demonstrate any other pathology in the genitourinary tract. 
One very’ important clinical factor is evident. The condition is 
incurable and is considered by some investigators to be the fore- 
runner of squamous-cell carcinoma. When present in the renal 
pelvis it will be usually observed that similar changes have taken 
place in the bladder and ureter (Fig. 314). Such changes may be 
observed in the bladder alone, the ureters and renal pelves being 
free from this metaplastic change. Patch, in an analysis of 152 
cases, found leukoplakia to occur 110 times in the bladder, 30 
times in the renal pelves, and only six times in the ureter. 

(b) Pyelitis cystica: Pyelitis cystica is a form of pathological 
change occurring in the presence of chronic infection. The con- 
dition is a metaplasia of the epithelial lining of the renal pelvis. 
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Pyelitis cystica is characterized by the formation of small cysts in 
or beneath the mucosa. Similar changes may be noted in the blad- 
der and in the ureter. These cystic changes may become so exten- 
sive as to present a characteristic yet bizarre appearance on a 
ureteropyelogram. Hinman describes this condition as . . . 
‘Characterized by downgrowths of the epithelium which in some 


Fig 314 — Leukoplakia of the kidne> pelvis. 

(Courtesy of Dr A J Scholl and Journal of Urology, 19-10, 44 759 ) 


areas have become separated entirely from the surface epithelium 
to form cysts The cysts are lined by a single or double layer of 
epithelium, are filled with a clear fluid resembling colloid and 
lie directly beneath the surface. There are collections of round 
cells scattered throughout the mucosa but no true lymph follicles 
ha\e been found." 

The presence of these cysts is of clinical importance because 
of the persistence of continued infection that resists all treatment. 
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(c) Pyelitis granulosa: Pyelitis granulosa is a lesion of the pel- 
vic mucosa that is observed in the presence of chronic infection. 
This condition is characterized by granulations and circumscribed 
lymphoid follicles. These small papillary areas are composed of 
small blood vessels supported in loose areolar tissue. Due to their 
vascularity they are responsible for recurrent or persistent hema- 
turia in chronic renal infections. 

Symptoms and Diagnosis: The classical symptom of chronic 
pyelonephritis is pyuria. Varying numbers of pus cells in the 
urine are characteristic. The number of pus cells varies from day 
to day. One day the urine may contain only a feu* pus cells while 
innumerable pus cells may be found on the next day. The num- 
ber of pus cells will be increased in the event of an acute recurrent 
attack with associated pain in the loin, chills, and fever. The 
number will be diminished as the acute nature of the attack sub- 
sides. Intermittent appearance of painless hematuria (gross 01 
microscopic) is common. The hematuria is seldom of alarming 
proportions and usually subsides as quickly as it appears. Re- 
peated examinations of the urine show that the pyuria exists. 
Symptoms referable to the bladder are usually mild and transient 
although symptoms of a chronic protracted cystitis may be ob- 
served. Marked frequency' and urgency of urination may be the 
dominating symptoms. The bladder symptoms may be so pre- 
dominate as to overshadow the infection of the kidney. 

Physical examination reveals few positive findings. Seldom are 
any important or characteristic data obtained by physical exami- 
nation. A slight tenderness at the costovertebral angle may be 
the only finding of any significance. 

Urine studies: Repeated urinalysis will reveal the progressive 
or regressive activity of the chronic infection. Although the 
urine varies in content from day to day it is possible to estimate 
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the changes tint are present or that have nkcn place o\et a period 
of time 

Urine cultures ill disclose the causative organism Urinary 
tuberculosis should be excluded in an) instance of persistent 
p)ttrn The urine should be subjected to routine culture as well 
as a culture for the tubercle bacillus A portion of centrifuged 
sediment should be stained for the demonstration of the tubercle 
bacillus 

Renal function, as estimated b) phenolsulfonphthalein, is 
usually slightly reduced but is never reduced to extreme degiecs 

Cystoscofuc examination There are no pathognomonic \esical 
lesions of chronic pyelonephritis The bladder, m the presence of 
a chronic pyelonephritis, presents a cystoscopic picture tint varies 
from a mild, patchy, congestive cystitis to a marked interstitial 
cystitis The area immediately surrounding the ureteral orifices 
may present a red congested appearance or may show areas of 
bullous edema In certain instances of long protracted infection, 
cystitis glandularis, cystitis cystica, or patches of leukoplakia may 
be observed 

As the distending medium fills the bladder, small flakes of mu 
copus may be dislodged from the inflamed mucosa and float aim 
lcssly in the fluid The appearance time and concentration of 
indigo carmine intrav cnously administered may be found to be 
normal but is usually slightly delayed The degree of conectun 
tion depends on the extent of destruction resulting from the 
infection 

Ureteral catheterization should always be done An individual 
specimen for analysis and culture should be taken from each urc 
ter Care should be taken in the collection of the specimen for 
culture so tint the ureteral cathetei is not contaminated by m 
fecicd fluid within the bladder A false report of the culture is 
certain to follow 
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Intravenous urography: Although intravenous urography 
should be done routinely as a preliminary study it frequently fails 
to outline the fine details of the minor calices as accurately as 
retrograde pyelography. Considerable information is to be gained 
by intravenous urography in the presence of a chronic infection. 
Such vital data as the functional ability, the contour, the position 
of the kidneys as well as the presence or absence of stasis, may be 
estimated. Simultaneous bilateral retrograde pyelography is 
never advised. It should be remembered that a negative appear- 
ing pyelogram does not exclude the presence of pyelonephritis. 
The typical roentgenographic finding of an irregular, moth-eaten 
or hazy outline of the calices is significant of infection of the kid- 
ney. An increase of this irregularity, with dilatation and blunt- 
ing of the calices, is definite evidence of destructive renal infec- 
tion. Small multiple filling defects of pyelitis cjscica may be 
observed on the walls of the renal pelves. These defects may be 
confused with or appear as air bubbles in the midst of the pyc- 
lographic medium. 

Treatment: The treatment of chronic pyelonephritis comprises 
the utilization of numerous therapeutic factors. All these meas- 
ures depend upon the condition found on examination of each 
individual. Regardless of an accurate diagnosis and a thorough 
estimation of the underlying factors and the nature of the invad- 
ing organism, some instances of chronic renal infection will con- 
tinue in spite of all methods of treatment. The best results arc 
obtained by elimination of the underlying factors of obstruction 
and stasis with attention secondarily directed to the offending 
organisms. Removal of the obstruction and the production of 
adequate drainage are frequently followed by a rather prompt 
disappearance of the infection. In those instances where the in- 
fection continues, various modes or methods of treatment may be 
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necessary before the infection is eliminated. These different 
measures are: 

A. General hygienic measures 

B. Medication— oral administration 
Urinary antiseptics 

Urinary acidify ers and alhalim/ers 

Chemotherapy 

Penicillin 

Ketogenic diet 

Acid ash diet 

High alkaline-ash diet 

C. Vaccine tlierapy— bacteriophage 

D. The indwelling ureteral catheter 
Ureteral dilatation 

Pelvic las age 

E. Surgery 

A. General Measures: The patient’s general physical condition 
should be maintained at as high a le\el as possible. Rest is essen- 
tial. A well-balanced diet with a high caloric value is indicated. 
Bowel elimination should be adequate and regular. Alcohol in 
any form or amount is contraindicated 

B. Medication: Urinary antiseptics arc usually palliarite. Uri- 
nary antiseptics may control but seldom eradicate chronic renal 
infection The choice of the drug to be employed depends on 
the nature of the offending organism as well as the tolerance of the 
particular drug by the patient. Many urinary’ antiseptics base 
been compounded. The list, of these compounds is long hut few 
hate withstood clinical trial Some of these drugs hate been in 
fat or for a short time, hate been found wanting in efficient action 
and hat c been discarded Possibly the most efficient in action and 
one that has withstood the crucial test of clinical use is methena* 
mine (urotropin). Introduced in 1 8£M by Nicolaicr, it is still one 
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of the most dependable and widely used urinary’ antiseptics. It is 
chemically stable and nontoxic and rarely does harm. Even when 
poorly tolerated it may cause only a slight strangury, microscopic 
hematuria or slight gastric irritation. Metlienamine is excreted 
unchanged by the kidneys, becoming therapeutically active 
by the liberation of formaldehyde which takes place in the pres- 
ence of an acid urine in the renal pelvis. Helmholz considers 
methenamine bactericidal in 24 hours to the Bacillus coli in an 
acid urine with a pH of 5. Methenamine will act efficiently only 
in the presence of acid urine. It is usually necessary to accompany 
the administration of the drug by acidifying agents such as sodium 
acid phosphate or ammonium chloride. Due to the action of 
urea-splitting bacteria which are often present in a mixed infec- 
tion, a pH of 5 of the urine may be difficult or even impossible 
to maintain by the oral medication of these acidifying agents. It 
is possible to fortify the action of these acidifying agents by em- 
ploying a high acid-ash diet. By maintaining a combination of 
these two measures the acidity of the urine may be assured. 

Dosage: Methenamine, 0.3 to 0.6 Cm. (5 to 1 0 grains) four times 
a day, 1.3 to 2.6 Gm. (20 to 40 grains daily) should be adminis- 
tered in water or carbonated water after meals. Simultaneously, 
ammonium chloride, 0.3 to 1.3 Gm. (5 to 20 grains) or sodium 
biphosphate, 0.6 to 1 .3 Gm. (10 to 20 grains), should be given. 

Hexy l reso rci nol (Caprokal) teas once heralded as a perfect uri- 
nary antiseptic. Its popularity has waned and at present it is seldom 
used. It was particularly recommended for infections of staphy- 
lococcic origin but possessed little effect upon the Bacillus coli . 

A cri flavine: Acriflavine has given excellent results in the treat- 
ment of infected wounds and when used within the bladder. Its 
use has not been highly successful in the treatment of renal infec- 
tions, not only from its limited bactericidal effect but also for its 
production of irritating gastrointestinal symptoms. 
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Pyndium, seremum, mallophene, ambizen, and other azo d)es 
hi\ e been s)nthetized as urinary antiseptics ■Vs a class their bac 
tencidal properties ha\e been pro\en to be ver) limited At 
present the) are little used 

Nth oh\drochloric acid therap) for the acidification of the urine 
m treatment of unnar) infections was advanced m 1935 b) Crance 
and Malone) It tv as proposed as a substitute for the hetogenic 
diet and is said to reduce the pH of the urine to 5 or less m less 
time than the hetogenic diet It is effective in combating mfec 
tions due to the eschericlna t) pe of Bacillus colt and ma> be admin 
istered without hospitalization or w ithout change oE the ordmar) 
diet The proponents state that it is difficult to sterilize the urimr) 
tract infected tv ith the aerobacter type of B colt but by the use of 
such tlierap) the p)uria and clinical symptoms disappear There 
are no apparent contraindications to the use of mtroh)drochloric 
acid It is w ell tolerated b) patients during its administration and 
tests hat e failed to rev eil an) renal damage or intolerance A pH 
of 5 1 is necessar) for efficient results The pH of the urine should 
be repeatedl) checked during administration Its use should be 
continued for at least a vv eeh after the cultures become sterile 

15 Nitroh)drochlonc acid (not the dilute) 18 cc. (3IVSS) 
Aquae destqs ad 120cc 

Sig One teaspoonful 4 cc (1 dram) in y 3 of a glass of water fol 
lowed b) a full glass of water after meals and late at night 

Tests for acidity Estimation of pH ma) be simply and accu 
ratel) done b) the patient A dad) written record ma) be kept 
b) which a graph of the pH may be drawn 

1 Nitrazine indicator (E R Squibb &. Co ) Test pipers and 
comparative chart showingpH values bj color intensities 

2 Metli)l red test (Coleman 5L Bell) Meth)l red paper Red— 
pH below 5 5 )elIow— pH above 5 5 
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3. Herrold’smethodofdiaceticariddetermination: One drop 
of 0.04 per cent of chloropbenol is added to 20 drops freshly 
voided urine. At pH 5.4 the color of the urine is not changed. 
This is the right degree of acidity to permit ketone bodies to exert 
their bactericidal power. A pink or red after addition of chloro- 
phenol indicates a p H of above 5.4 and the urine is insufficiently 
acid. 

4. Ferric-chloride test for diacetic acid. To 10 cc. of freshly 
voided urine an equal amount of ten per cent aqueous solution 
of ferric chloride is added. In the presence of diacetic acid a Bor- 
deaux-red color develops. 

Mandelic acid and its salts: In 1931 Clark made his first obser- 
vations on the use of the ketogenic diet in the treatment of renal 
infections caused by the Bacillus coli. Fuller, in 1933, demon- 
strated that be ta-oxy butyric acid was the principle bacteristatic 
agent in the urine of patients being treated by the ketogenic diet. 
Rosenheim, in 1935, introduced mandelic acid as a therapeutic 
agent, replacing beta-oxybutyric acid. It was demonstrated that 
mandelic acid, although acting similarly to beta-oxybutyric acid 
in its bacteristatic effect, was yet unoxidized by metabolism and 
was excreted unaltered in the urine. By this process of elimina- 
tion and evolution it was possible to produce a nontoxic acid. 
This acid is bacteristatic in its action, is capable of resisting oxi- 
dization. It performs a therapeutic act similar to the unwieldy 
and unpleasant ketogenic diet. A concentration of mandelic acid 
of 0.25 to 1.0 and a urinary pH of 5.0 to 5.5 usually controls bac- 
terial activity. Anything that hinders achievement of this concen- 
tration renders the treatment ineffective. The more acid the urine 
the greater the bactericidal effect of mandelic acid. In infections 
produced by the urea -splitting group of bacteria the alkalinity of 
the urine is such that the urinary pH seldom approaches 5.5 in 
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spite of the use of additional urine acidifiers In such instances 
the combined use of a modified hetogenic diet and mandehc acid 
mi) produce a sufficient!) low pH of the urine to intensify the 
action of mandelic acid 

Mandehc acid is generally used as the ammonium salt known 
as ammonium mandelate Originally Rosenheim used sodium 
mandelate supplemented by ammonium chloride to insure the 
proper pH of the urine The usual dose of ammonium mandelate 
is 3 Gm (45 grains) four times a day administered after each meal 
and at bedtime Fluids should be restricted to 1 000 cc (one quart) 
a day and should be so rationed as to permit a constant urinary 
concentration of mandelic acid When employed in conjunction 
with the hetogenic diet the dosage of mandelic acid must be re 
duced Ammonium mandelate is given for a period of from five 
to ten days ff by that time the urine is not free of bacteria a 
complete rest of 10 to 14 days from the drug should be permitted 
before giv mg a second course of treatment Long-continued ad 
ministration of mandelic acid should never be permitted 

Mandelic acid therapy may be attended by gastrointestinal 
symptoms such as nausea vomiting or diarrhea In the presence 
of known kidney or liver impairment mandelic acid therapy 
should be used w ith caution or not at all 

Chemotherapy The list of bactericidal drugs used in the treat 
ment of urinary infections has been greatly enhanced as the result 
of the introduction within recent years of a senes of new chemo- 
therapeutic agents such as sulfanilamide and its denvatx\es In 
1935 Domagh produced prontosil (4 sulfonamide 0 2 4-diamino- 
azobenzol) by linking an azo dye w ith a sulfonamide group This 
combination was found to protect mice against streptococci 
The combination (prontosil) was one of many synthetized chenu 
cals near the same chemical composition upon which synthesis 
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had or has now been done. Synthesis was continued until sulfanil- 
amide was developed, a chemical agent which could be taken 
orally and which had definite bactcristatic qualities. Helmholz, 
in 1937, found that the urine obtained following administration 
orally of sulfanilamide was of sufficient concentration to be bac- 
tericidal to the Staphylococcus aureus , Escherichia coh, and the 
Aerobacier aerogenes. These findings, together with those of 
other investigators, stimulated the synthesis of further derivatives 
of the toxic sulfanilamide until the group included sulfapyridinc, 
sulfathiazole, sulfamethylthiazole, sulfadiazine. Sulfathiazole and 
sulfadiazine are at present considered the less toxic and the more 
efficient of this group of compounds. 

Unfortunately the sulfa group of drugs is now used quite uni- 
versally but not always too intelligently or discriminately in the 
treatment of renal infections. They are administered too fre- 
quently without regard for the underlying causative factors of 
renal infection and regardless of the causative organisms that are 
present. It is only after failure to cure the infection that the causa- 
tive factors are ascertained by a complete and thorough urological 
examination. Sulfanilamide is not used as extensively as when 
introduced, less toxic derivatives usually being administered. Sev- 
eral rather distressing and disagreeable complications may accom- 
pany the use of sulfanilamide: Headache, which is lessened on 
assuming a recumbent position; tiausea may be constant but may 
be relieved by equal dosage of sodium bicarbonate; cyanosis, 
although ft is not a serious complication, is due to sulfhemoglo- 
bincmia and methenoglobinemia. The presence of cyanosis docs 
not require discontinuance of sulfanilamide and may be relieved 
by the administration of methylene blue, 0.3 Gin. (5 grains) 
three times a day. The more toxic manifestations of elevated tem- 
perature, dermatitis, hemolytic anemia, or agranulocytosis call 
for prompt discontinuance of the drug. 
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Dosage: Sulfanilamide should not be administered over long 
periods of time. When once begun the blood and urine levels of 
concentration should be taken at frequent intervals; likewise, 
frequent blood counts should be done. If high blood levels arc 
found the dosage of the drug should be lessened to maintain a 
relative level of 8 mg. per 100 cc. The blood level of concentra- 
tion should be maintained over 5 and under 10 mg. per 100 cc. 
If alteration in the blood picture is disclosed the drug should be 
stopped immediately. In certain instances relatively large doses 
may be administered with impunity, but in other individuals 
small doses may cause definite toxic reactions. An initial dosage 
of 4 to 5 Gm. (GO to 80 grains) daily in divided doses for two days, 
reduced to a maintenance dose of 1.5 to 2.6 Gm. (20 to 40 grains) 
for a maximum period of ten days, is suggested. Sodium bicar- 
bonate of equal dosage should be given. 

Sulfathiazole: Sulfathiazole is at present very extensively em- 
ployed. The drug is less toxic than sulfanilamide. The drug 
shows an inclination to crystallization within the kidney during 
administration. Anuria and idtimate uremia have been known to 
occur due to complete obstruction of the renal tubules by the 
crystals. The toxic manifestations of the drug are few. Nausea 
may be observed following administration. Vomiting is unusual. 
The blood level should be ascertained at frequent intervals. The 
drug should be discontinued if a blood level of 12 mg. per 100 cc. 
is found. 

Dosage: Sulfathiazole may be administered in an initial dose 
of 2.7 Gm. (45 grains) followed by a dose of 1 Gm. (15 grains) 
three times a day. Equal amounts of sodium bicarbonate should 
be simultaneously administered. 

Penicillin: Penicillin is a recent addition to the list of bacteri- 
cidal agents. Experimental studies are not complete. It has shown 
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low toxicity and has proven very effective in some cases of coccal 
infections of the kidney. 

Dosage: The suggested dosage is 15,000 to 20,000 Oxford units 
initially administered followed by continuous intravenous injec- 
tion of a solution delivering 5000 to 1 0,000 units per hour. The 
total dose in a 24-hour period may be reduced by half when the 
temperature has returned to normal. The drug should be con- 
tinued for at least seven days after the temperature is normal. 

Time and continued clinical trial will establish the effectiveness 
of penicillin in the treatment of renal infections. 

The hetogenic diet: The kctogenic diet was introduced in 
1931. Beyond all question the ketonuria produced by this diet 
definitely inhibits the activity of the Bacillus coh in infections of 
the urinary tract. In spite of its efficiency such a diet has several 
serious drawbacks. It requires hospitalization and rigid supervi- 
sion for its efficient action. It is poorly tolerated by many indi- 
viduals and frequently produces distressing general and gastro- 
intestinal symptoms. Its use is contraindicated in the prcsenccof 
impaired renal function. 

The ketogenic diet consists of the ingestion of large amounts 
of fat, limited amounts of carbohydrates, but a normal ratio of 
protein. Ketonuria results from the nonoxidization of fat in- 
duced by an insufficient amount of glucose. It may be seen that 
this inadequate diet is low in carbohydrates, minerals, and vita- 
mins; high in fat content but normal only in proteins and calories. 
For these reasons the diet should never be long continued. 

Fuller, in 1933, showed that the bacteristatic effect of sttch a 
diet teas due to the presence of Icvorotatory beta hydroxybulyric 
acid. Helmholz and Osterbcrg have shown that ketonuria, with 
a concentration of 0.5 per cent of beta hydroxy butyric in the pres- 
ence of a urinary /;H of 5.5 or less, is efficient in combating infcc- 
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tion in the urinary tract by Escherichia coli. Crance has suggested 
that once the Bacillus coli has been shown to be the offending 
organism, subcultures of the urine should be done to determine 
which type of the Bacillus coli is present. Escherichia coh is pres 
ent in about 75 per cent of instances and responds well to the 
hetogentc diet. The aerobacter type of the Bacillus coli is found 
in relatively 25 per cent of renal infections and docs not respond 
to the diet. 

The ketogenic diet, as originally outlined by Clark, is rigid and 
is difficult to apply. It was later modified. The original outline 
and its modification of the diet, together with the original sugges- 
tions of application, are given in toto: 

T) pes of cases m which the hetogentc diet is indicated: 

I. Initial or recurrent acute pyelonephritis or cystitis. 

II. Chronic urinary infections without demonstrable gross 
pathologic change. Occasionally characteristic symptoms 
are present when the urine is grossly clear and micro- 
scopically negative for pus, but with bacilli in the stained 
sediment. 

Ill Chronic urinary infection associated with pathologic 
change demonstrable by roentgenography, urography, 
or cystoscopy. The morbidity may often be reduced by 
active treatment of the urinary infection presious to 
operative treatment of the underlying pathologic condi- 
tion. In some operations requiring only short hospitaliza- 
tion it maybe beneficial tooperate while the patient has an 
acid-ketone urine, thereby minimizing exacerbations of 
existing infections and the chances of ness* infection gain- 
ing a foothold. 
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IV. Urinary infection following operation. 

1 . Operations on the urinary tract such as removal of cal- 
culi or vesical tumors and punch operation. 

2. Laparotomy, especially pelvic operations. 

3. Postoperative retention with overdistention. 

V. Urinary infection following instrumentation such as pass- 
ing of catheters, sounds or cystoscopes. 

VI. Urinary infection following gonorrhea. 

VII. Urinary infection in the presence of inoperable neo- 
plasms. 

Bacillary Injections: 

1. Ketogenic diet (it must be followed as strictly as a diabetic 
diet). 

(a) It is quantitative. Daily diet prescription varies with in- 
dividual. As a rule carbohydrate 15 Gm.; protein 0.6 
Cm. per kilogram of normal body weight or 0.3 Gm. pel 
pound of normal body weight; fat to meet caloric re- 
quirements, 225 to 275 Gm. 

( b ) Duration 

1 . Ketosis should develop in three to five days. 

2. As a rule patients who have the least tolerance for the 
diet, as evidenced by nausea, anorexia, weakness and 
malaise, develop ketosis most rapidly and obtain the 
quickest and most satisfactory' results. 

3. If ketosis is not attained in 12 days, further effort 
probably will be unsuccessful. 

4. Not advisable to continue diet longer than two or 
three weeks after development of ketosis, without 
intermission 
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5 \ east should be giv en if continued o\ er long periods 
to avoid vitamin deficiency 

6 Treatment vv ill usually be longer if the upper part of 
the tract is im ol\ ed 

(c) Drugs Give throughout the period of the diet to insure 

adequate acidification of the urine 

1 Solution of ammonium chloride is most effective 

I« Ammonium chloride 48 Gm (12 drams) water qs ad 
oOO cc. (IG ounces) 

Sig 16 cc (4 drams) of the solution four times a da) 

2 In occasional cases a similar solution of ammonium 
nitrate may cause less discomfort to the gastrointesti 
nal tract 

3 If neither of the abo\e solutions is tolerated ammo 
mum nitrate 6 Gm daily 1 Gm e\ ery tv\ o hours the 
drug is put up in enteric coated tablets of 0 j Gm 
each 

(d) Estimations of patient s response 

1 Test for diacetic acid Equal parts of ten per cent 
aqueous solution of ferric chloride and patient s 
urine should give a port nine color (Caution Aspirin 
will give a positive test ) 

2 Test for acidity Treatment is not effective unless the 
urine is acidified to a pH of 5 3 or less 

3 Cultures of urine and stains of urine sediment every 
three or four days four or five negative cultures ad 
visable 

(e) Hypothesis as to mode of action. 

hetonurine is bactericidal or bactenstatic due to the 
B-oxy butyric acid 
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2. General measures: 

(a) ‘Correction of constipation. 

(ft) Removal of possible contributing foci of infection such 
as infected teeth or tonsils. 

(c) Exercise 

(d) No need either to push or to restrict fluids. 

II. Coccal Infections: (These are frequently associated with bacil- 
luria, particularly the Streptococci fecalis with bacilli of 
genus pseudomonas.) 

J . Intravenous injection of 0.3 Gm. of neoarsphennmine every 
five days for six to eight doses (particularly for staphylococ- 
cic infections). 

2. Bacteriophage (particularly for streptococcic infections). 

3. Elimination of foci in: 

(а) Teeth or tonsils. 

(б) The prostate gland 

4. Drugs. 

Methenaminc with sufficient ammonium chloride or 
other acidifying agent to produce an acid urine (p H of 
5.6 or lower). 

Reasons for Unsatisfactory Results: 

1. Poor renal function. 

(a) Hydronephrosis. 

(ft) Pyelonephritis (chronic). 

( c ) Polycystic kidney 

2. Failure of ketonurine to develop. 

(a) Patient unable to digest fat. 

(b) Reason unknown. 
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3. Failure of low pH of urine to de\e!op. 

(rt) Reason unknown. 

( h ) There are persons in apparently good general health and 
without demonstrable renal insufficiency uhose kidneys 
do not put through: (1) ketone bodies in appreciable 
amounts, (2) urine of low pH even though COj combin- 
ing power of the blood is greatly reduced (30 sol limes 
per cent). 

4 Increased resistance of certain organisms to bactericidal 
agents. 

Acrobacler aerogenes is 10 to 20 times as resistant as 
Escherichia coli. 

5. Failure of patient to cooperate in following the diet. 

6. Insufficient period of treatment to get negative cultures (less 
than ten days of sufficient acidity and ketonurine) although 
symptoms markedly improved. 

QUANTITATIVE DIET ORDER IS GIVEN IN TABLE 
Carbohydrate, 15; protein, 52; fat, 225. calories 2300 


rood 

Breakfast Dinner 
Crains Crams 

Supper 

Total 

Carlo 

hydrate 

Grams 

Protein 

Fat 

Vegetables (5% 
carbohsdratc) 

50 

50 

50 

150 

•1.5 

1-5 


Bran soya muffins 

1 

I 

1 

3 

30 

9 

27 

Butter 

15 

35 

30 

SO 



68 

Cream (-JO^e fat) 

50 

100 

100 

250 

7.5 

5 

100 

Bacon 

20 



20 


3 

10 

EgS 5 

1 



1 


6 

G 

Meat 


51 

50 

101 


20 

156 

Total grams 



6SS 


150 

52 
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SAMPLE MENUS: 


Breakfast: 

Tomato juice 

50 grams 

Bran soya muffin 

I 

Butter 

15 grams 

Cream (40% fat) 

50 grams 

Bacon 

20 grams 

E SS 

1 

Dinner: 

Roast chicken 

50 grams 

Asparagus 

50 grams 

Bran soya muffin 

1 

Butter 

35 grams 

Cream (40% fat) 

100 grams 

Supper: 

Cold roast beef 

50 grams 

Boiled cabbage 

50 grams 

Bran soya muffin 

1 

Butter 

30 grams 

Cream (40% fat) 

100 grams 


A more simplified diet has been suggested by Clark and Kcltz. 
The diet consists of combinations of the following foods: 


Extra thick cream (40% fat) 

Mayonnaise 

American cheese 

Butter 

e ES s 

Bacon 

Group A: Egg Dishes 
1 . Eggnog 

ErS 1 

Cream (I0%fal) 0 tablespoons 

Water 5 tablespoons 

Nutmeg 


Lettuce 

Tomatoes 

Asparagus 

Celery 

Salt and pepper 

Group B: Salads 
1. Lmucr. Sai-ad 

Lettuce I/® head 

Mayonnaise . ■ 4 tablespoons 
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Group A Cgg Dishes Group S Salads 

2 Scrambled Eggs 2 Lettuce and Tomato 

Eggs 2 Lettuce \/ % head 

Cream (40% fat) 7 tablespoons Toraaio 1 small 

Butter 3 teaspoons Hard boiled egg 1 )olk 

Majonnaise 5 tablespoons 

3 Egg Omelet 3 Asparagus Salad 

Eggs 2 Asparagus 6 stalks 

Cream (-10% fat) 6 tablespoons Lettuce few leases 

Butter 3 teaspoons Masonnaise 4 tablespoons 

4 Ecc C ustard 4 Combination Salad 

Eggs 2 Lettuce few leases 

Cream (40% fat) 6 tablespoons Celery hearts 2 

Butter 3 teaspoons American cheese 

Vanilla 2 drops (grated) 2 tablespoons 

Majonnaise 4 tablespoons 

Group C Cream Desserts 
1 Ba\ arian Cream 2 Gelatin 

Gelatin 1 teaspoon Make plain gelatin as m 1 Use 

Cream (40% fat) 7 tablespoons 7 tablespoons of unsweetened 

Whip the cream Soak gelatin in whipped cream over iL 
1 teaspoon cold water then dis 

solve in 2 teaspoons hot water 3 7 tablespoons of cream— whipped 

Add 2 drops of an) flavoring with or without flavoring 
When cooled add to the cream 
Place in mold and chill 

Group D Beverages 

Tea coffee or water with 4 tablespoons of cream If desired this amount 
of cream may be used with 2 cups of the beverage USE NO SUGAR OR 
MILK 

DAIL\ MENU 

Breakfast Dinner and Supper 

1 One choice from Group A I One choice from Group B 

2 One choice from Group D 2 One choice from Group A or C 

3 8 slices of tlun crisp bacon or 4 3 One choice from Group D 

tablespoons of cream (40% fat) 
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In some cases it may be impossible for the patient to have espc- 
ciaily prepared menus. Satisfactory results will be obtained if 1 1/» 
pints of 40 per cent cream and 6 eggs are prescribed as the daily 
food intake. The recipes and suggestions above in Groups A and 
D may be used. 

CAUTIONS 

1 . Do not expect good results unless the diet is adhered to 100 
per cent; 90 per cent adherence will not give 90 per cent 
results. 

2. Do not allow any fluid other than the prescribed diet. Chew- 

„ ing tobacco, chewing gum, soda fountain drinks, fruits, milk 

of magnesia and sweet cathartics cause failure. Smoking is 
allowed. 

3. Do not expect good results unless the />H of the urine i cmnins 
less than 5.3. 

4. Do not expect good results unless diacetic acid appears in the 
urine on daily tests; the greater the acidosis, the more effec- 
tive the treatment. 

5. Do not immediately discontinue the diet if patient feels 
nauseated or unable to take full diet. Often a day or two with- 
out food will relieve the symptoms, restoring the appetite and 
increasing ketosis without harmful effects. Patient burns bis 
own fats instead of ingested fats. 

6. Do not continue the diet too long without intermission (three 
weeks after ketosis develops). If symptoms of too severe 
acidosis or ketosis develop they can readily be relieved by 
giving alkalies and sugars. 

7. Do not force fluids. Encourage normal intake of fluids. 

8. Do not limit the patient's ordinary activities. Exercise in- 
creases the ketosis. 

9. Do not forget, in mixed infections, to treat the coccal type 
also. 
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10 Do not be misled by se\ere prostatitis, assuming that it and 
the accompanying posterior urethritis account for all the 
sy mptoms There ma) be a bacillurn too Culture the urine 

1 1 Do not forget treatment of the prostate gland if it is badly in 
fected Tins pre\ ents reinfection of the \ esical urine 

12 Do not forget lavage of the bladder although this is not lm 
perative 

1 3 Do not forget the teeth, tonsils and other foci 

14 Do not forget measures to correct constipation Mineral oil 
and agar are often indicated 

15 Do not forget the possibility of other pathologic changes pre 
\ lously oy erlooked If there is no improt ement of sy mptoms 
after two weeks of sufficient acidity and ketonurme, achise 
cystoscopy, intra\enous urogram, inoculation of guinea pigs 
or other indicated diagnostic procedures 

16 Do not forget to examine microscopically and to culture the 
unne in all cases (a) in which the second glass is cloudy, and 
(b) in which there are characteristic symptoms eien though 
the second glass is clear 

High Actd Ash Diet The high acid ash diet is used in instances 
w here it is deemed ad\ isable to change and maintain an acid urine 
Such a diet should fulfill the normal food requirements but an 
excess of acid ash should be produced 

A diet meeting those requirements has been outlined by 
Higgins and is presented Yerbatim 
High Vitamin Acid Ash Diet The purpose of this diet is to 
furnish an adequate high y itamin diet in which the total acid ash 
exceeds the total basic ash To accomplish this it is absolutely 
necessary that no salt be used for seasoning foods either in cooking 
or at the table The following foods, in the amounts designated 
must be included in the diet daily 
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Acid-Ash Foods (minimum amounts). 

I. Cereal in one of the following measured servings 
(2 cc. excess acid-ash). 


Cornflakes 

1 clip heaping 

Corn meal, cooked 

% «'P 

Farina, cooked 

% cup 

Oatmeal, cooked 

l/.cup 

Puffed wheat 

1 cup scant 

Puffed rice 

1 cup heaping 

Rice, cooked 

l/ 2 cup scant 

Shredded wheat 

14 biscuit 

Meats. Any two of the following measured servtn 
(12 cc. each). 

Beef, loin, medium fat 

4" x 4 14 " x 

Chicken, broiled 

Vi 

Chicken, stewed 

breast or thigh, plus leg 

Cheese, cheddar 

314 ' x 2" x l" 

Codfish, fresh, cooked 

l/cup 

ESS* 

2 

Frankfurters, laige 

9 

Halibut 

4" x 2" x 1" 

Ham, fresh 

•lyS'xS *xX* 

Heart, beef 

2‘/.'x3"x 1 * 

Kidney, % cal 

Vt cup 

Lamb chop 

3 medium size 

Lamb roast 

5" x 5" x 

Liver, beef 

3” x 6/s” x 14 * 

Mackerel, fresh 

2".\ 4" x r 

Oysters, very’ large 

3 

Pork chop, thick 

1 

Salmon, fresh 

3" x 1" x YS 

Salmon, canned 

14 cup packed 

Trout 

2>/ 2 w x 3" x 1" 

Turkey, two slices 

2*x3"x \f A " 

Veal chop 

1 

Veal roast 

S‘'x2>/ 2 "xi^ 

White fish 

2 t 4 'x 3'x r 
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III. Bread— whole heat, five slices (2 cc. each!. 

IV. Eggs— two (5 5 cc. each). 

V. Miscellaneous— any one of the following measured serv- 
ings (2 cc.). 


Macaroni 
Spaghetti 
Rice 
Com 
Plain cake 


Vt “P 

J^cup 
14 Clip 
14 cup 

ls/"\ n/" 


B. Alkaline Ash Foods (maximum amounts). 

I. Milk— one pint (7.2 cc.). 

II. Cream— 1 / cup (0.3 cc.). 

III. Fruits and vegetables (see below). (Not to exceed 25 cc.) 


C. Concentrated Vitamin Foods. 

I Yeast— two cakes. 

II Cod liver oil— two tablespoons, or hali\er oil, two cap- 
sules before each meal. 

III. AVheat germ— two tablespoons to be added to cereal. 

Fruits and vegetables shall be chosen from the following lists 
only. Any combination of fruits and vegetables may be selected, 
but the total excess basic-ash in the selected combination must not 
exceed 25 cc. daily 


Fruit 

Amount 

cc. of excess 
basic-ash 

Watermelon 

2 i/" x 2 »/ 2 " x 1 / 2 " 

2.7 

Grapes 

!4 cup or 24 grapes 

2.7 

Pear 

I medium 

36 

Apple 

I small 

37 
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Fruit 

Grape juice 
Lemon juice 
Cherry juice 
Orange juice 
Raspberry juice 
Peach 
Lemon 
banana 

Orange 

Cherries 

Apricots 

Pineapple 

Muskmelon 

Rhubarb 


Vegetable 
Asparagus 
Green peas 
Onions 
Pumpkin 
Turnips 
Squash 
Radishes 
Mushrooms 
Cauliflower 
String beans 
Tomatoes 
Cabbage 
Tomato juice 
Sweet potato 
White potato 
Lettuce 
Celery 
Cucumber 
Rutabagas 
Carrots 
Beets 


Amount 
Zs cup 
l/ 2 cup 

'A cu p 

1/2 Cup 

14 cup 
1 medium 
1 medium 
3/ cup or Vz large 

1 medium 
%cup 

2 medium 
% cup diced 
Zs cup 

Vz a, P 


cc. of excess 
basic-ash 

3.9 
4.1 

4.4 

4.5 

4.9 
5.0 

5.5 

5.0 

5.6 

6.1 
6.8 
6.8 
7.5 
8.G 


Amount 

Vs cup 
Va c u P 

Vs cup 

Vs cup cooked 
Vs a *P cooked 
Vs cup mashed 
10 

Z> cup canned 
% cup cooked 
% cup cooked 

Vz cup 

% cup cooked, 1 Zs rj " 

Vs cup 

Zs medium size 
1 potato 21 / 2 " diameter 
Z\ head or 16 leaves 
4 stalks or s/ cup 
cup sliced 
Vs cup mashed 

Vs cup 

73 CUp 


cc. of excess 
basic-ash 
0.8 

1.3 
1.5 

1.5 

2.7 

2.8 
2.9 

4.0 

5.3 

5.4 

5.6 

6.0 
6.2 

6.7 

7.0 

7.1 

7.8 

7.9 

8.5 
10.8 

10.9 
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The following list contains a few striking examples of foods 
which must be omitted because of their cxtremel) high basic ash 

content 


Almonds, beet greens, dandelion greens, figs, molasses, olt\cs, 
parsnips, raisins, spinach dried fruits and \ egetablcs 

HIGGINS 

HIGH VITAMIN 

ACID 

ASH MENU 

Breakfast 


Fruit 

Grapes 

Cereal and wheat germ 

Oatmeal and 2 tablespoons wheat germ 

E SS S 

2 scrambled 

Bread w hole w heat toasted 

2 slices 

Salt free butter 

2 squares 

Milk 

1/2 pint 

Cream 

i/Jcup 

Sugar 

As desired 

Bexerage 

Coffee 

Lunch 


Meat 

Veal chop 

Rice or substitute (sec imsc.) 

Steamed nee 

\ cgctablc or salad 

Sliced tomatoes 

Fruit 

Baked apple 

Bread wholewheat 

\\/ z slices 

Salt free butter 

2 squares 

Bex crage 

Milk, 1 glass 

Dinner 


Meat 

Roast beef 

Vegetable 

Potato 

Vegetable 

Stnng beans 

Dessert 

1 apioca cream pudding 
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Bread, whole wheat 

1 Yz slices 

Salt-free butter 

2 squares 

Cream 

As desired 

Sugar 

As desired 

Beverage 

As desired 


Note: One pint of milk is to be used each day in any form. In 
addition, the following acid and neutral foods may be used as de- 
sired. Acid fruits, cranberries, flour (plain cookies), pastry with 
custard or allowed amounts of fruit fillings, English walnuts, pop- 
corn (no salt), unsalted peanuts, unsalted crackers. 

Neutral foods: Sweet butter, candy (no chocolate bars), lard, 
olive oil, salad oil, cornstarch, mayonnaise, sugar, tapioca, tea, 
coffee, orKaffee Hag, Postum. 

High Alkaline-Ash Diet: In the treatment of certain urinary in- 
fections, particularly those of the lower urinary tract with its 
accompanying symptoms of frequency and urgency of urination, 
considerable relief of the irritating symptoms may be often gained 
by the production of an alkaline urinary reaction without the use 
of medicaments. Such a diet should be of normal food require- 
ments but one producing an excess of alkaline-ash. 

HIGGINS HIGH VITAMIN 
ALKALINE-ASH DIET: 

A. Alkaline-Ash Foods: 

I. Milk— one quart. 

II. Cream— 1/2 cup, 

III. Fruits and vegetables— any combination of fruits and 
vegetables may be selected from the following list but 
the excess basic-ash must total at least 38 cc. daily. 
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Vegetable 

Amount 

cc. of excess 
basic-ash 

Celery 

4 stalks or */ 4 cup 

7.8 

Cucumber 

%cup 

7.9 

Rutabagas 

Vi cup 

8.5 

Carrots 

Vs cup 

10.8 

Parsnips 

Vi cup 

11.9 

Beans, lima, green 

l/z cup 

14.0 

Chard 

Vi cup 

15.7 

Beans, navy, dried 

J/jcup 

26.1 

Spinach 

Vs cup 

27.0 

Beet greens 

Vs cup 

27.0 

Beans, lima, dried 

2 /3 cup 

41. G 

B. Acid-Ash Foods: 

I. Meats. Any two of the following measured servings. 

Beef, loin, medium, fat 4" x 4i/" x t/i" 


Chicken, broiler 

A 


Chicken, stewed 

breast or thigh, phis leg 

Cheese, cheddar 

3 i/ 2 'x 2 'x r 


Codfish, fresh, cooked 

'A CU P 


Egg* 

2 


Frankfuners, large 

o 


Halibut 

4" x 2" x 1" 


Lamb roast 

5*x5"x \/\ 


Ham, fresh 

W * 3" x 1 /S 


Heart, beef 

r 


Kidney, veal 

Vi C'lp 


Lamb chop 

3 medium she 


Liver, beef 

3* x 6J4" x Vi" 


Mackerel, fresh 

2" x 4" x 1" 


Oysters, scry large 

3 


Pork chop, thick 

1 


Salmon, fresh 

3'\-!’x^' 


Salmon, canned 

cup packed 


Trout 

2^"x3"x 1 " 


Turkey, two slices 

2”x 3" x V*" 


Veal chop 

1 


Veal roast 



White fish 

2i/ t 'xS'xl~ 
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II Eggs—one 

III Bread— wholewheat two slices 

IV Cereal— any one of the following measured servings 

Cornflakes I cup heaping 

Commeil cooked 7a cu P 

Farina cooked -j cup 

Oatmeal cooked l /> cup 

Puffed wheat 1 cup scant 

Puffed nee 1 cup heaping 

Rice cooked •/> cup scant 

Shredded w heat 14 biscuit 

C Concentrated Vitamin Foods 
I Yeast— two cakes 

II Cod liver oil— two tablespoons or haliv er oil, two cap 
sules before each meal 

In addition, the following alkaline and neutral foods may be 
used as desired 

Alkaline foods Dairy products including all cheese # soups 
except when made from meat stock almonds molasses, olives 
Neutral foods Sweet butter, candy (no chocolate) cornstarch 
lard, salad oil sugar coffee, lea Jvaffee Hag Postum, olive oil 
mayonnaise tapioca 

The following list contains a few striking examples of foods 
which must be omitted because of their extremely high acid ash 
content 

Meat broths all breads and crackers except as listed above, all 
pastries and rich desserts, cranberries peanuts walnuts pop 
corn flour 

• Usually regarded as aad. 
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HIGGINS HIGH VITAMIN ALKALINE MENU 


Breakfast: 

Fruit 

Cereal 

Egg 

Whole wheat toast 

Butter 

Cream 

Milk 


Orange juice— 1 / 2 cup 
Farina— % cup, cooked 

I 

i slice 
As desired 

Zz cup 

1 glass 


Lunch: 

Meat 

Potato 

Vegetable 

Bread, whole wheat 

Butter 

Milk 

Fruit 


Cold sliced lamb, one serving 
Baked, one serving 
Celery, one serving 
Zz slice 
As desii eel 
1 glass 

Canned peaches— 1 serving 


Dinner: 

Meat 

Potato 

Vegetable 

Bread, whole wheat 

Butter 

Milk 

Dessert 


Roast beef-one serving 
Sweet potato— one serving 
Cauliflower-one serving 
Zz slice 
As desired 
1 glass 

Vanilla ice cream 


8:00 r. M. 

Milk 


1 glass 


C. Vaccines and Bacleriolthage: Considerable interest in the 
use of vaccines in the treatment of urinary infections has existed 
for several years but the results obtained have not been particu* 
larly satisfactory. 

Cummings has prepared autogenous vaccines of bacteria to 
which a patient is hypersensitive and has shown such vaccines to 
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be extremely powerful, exhibiting a high degree of specificity and 
ev en minute doses occasionally produce v lolent sy stemic reactions 
Realizing that the reactions w ere so se\ ere \ accmes were prepared 
by repeated dilution until they contained only five to ten organ 
isms for each strain of bacteria per cubic centimeter Ev en with 
such dilution, he has observed an occasional reaction to a dose as 
small as 0 05 cc 

Bacteriophage therapy, although very limited, has been of some 
aid m the treatment of urinary infections Wehrbem and Nerb 
have reported seven cures in ten cases treated for acute pyelone 
phntis, but onl) 5 of 24 cases treated for chronic infection Welir 
bein states that the bacteriophage, to be effectn e, must be brought 
into massive direct contact with the offending organism The 
bacteriophage should be placed in as large a quantity and in as 
concentrated a form as possible m the infected area The renal 
pelves should be filled with the phage solution He further 
states that if the first application is not successful further applica 
tions of such treatments are useless 

D Indwelling Ureteral Catheter The use of an indwelling 
ureteral catheter, with ureteral dilatation and pelvic lavage, is 
indicated m subacute and chronic renal infections The indwell 
mg catheter is particularly useful in the maintenance of normal 
and adequate drainage in pyelonephritis of pregnancy or in cer 
tain types of ureteral obstruction It is imperative, m the use of 
this treatment to maintain constant drainage by frequent irriga 
tion with small amounts of sterile water or saline solution If the 
catheter is permitted to become blocked, the resultant dilatation 
of the renal pelvis not only is painful but adds materially to the 
continuance of the infection Undoubtedly much benefit is de 
riv ed from ureteral catheterization by mechanical dilatation of the 
ureters which would tend to relieve any congestion or cellular 
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edema present. Lavage of the renal pelves is indicated in subacute 
or chronic infections but should never be used in the acute stage of 
such infections. Solutions of silver nitrate, 1:1000 to 1:5000 (the 
weaker solutions are to be preferred); acri flavine, 1 :200 to 1 :400; 
mercurochrotne, one per cent, may be used advantageously. 

E. Surgery: Surgery is indicated in certain instances of iciial 
infection depending upon the individual findings of each case. 
The presence of a congenital anomaly or the presence of re- 
movable obstructive factors; virulence and nature of the infection; 
the condition and functioning ability of the opposite kidney arc 
guiding factors in the management of each individual case. All 
tlie factors must be taken into consideration and analyzed before 
surgical procedures may be instituted. 

FOCAL PYOGENIC INFECTIONS OF THE RENAL 
CORTEX— CORTICAL ABSCESSES— CARBUNCLE 

Focal renal infections arc so grouped or classified as a clinical 
entity induced by a distant focus of infection arising from hema- 
togenous origin. Usually these focal infections arc the result of 
staphylococcic infection. The streptococcus may occasionally be 
found as the causative organism. Ascending urinary infections by 
the Bacillus coli may produce abscesses within the kidney. Such 
abscesses are seldom primarily observed on the renal cortex as the 
infection usually spreads from the renal pelves along the line of 
the blood vessels or by backflow trltimately to reach the cortex 
secondarily. Ascending infections present the definite urinary 
findings of great numbers of leukocytes and some red cells. In 
blood-borne or hematogenous infections of the kidney, the bac- 
teria enter the small terminal blood vessels anti are carried directly 
to the cortex with the formation of localized metastatic lesions on 
the surface of the kidney. 
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It cannot be explained why the Staphylococcus pyogenes aureus 
is the usual causative organism Mixed infections do occur The 
Staphylococcus alb us and Streptococcus pyogenes or hemolyticus 
may be identified, but the Staphylococcus pyogenes aureus is the 
most frequently offending organism producing cortical infections 

The infection of the kidney follow s, or is associated w ith a blood 
stream infection which may vary from a mild bacteremia to a 
severe septicemia Secondary to this generalized blood stream m 
fection, regardless of its severity, abscesses of various parts of the 
body may occur Among children the bones are elective sites of 
metastatic bacterial invasion as well as the kidneys In adults it is 
usually the soft tissues only that are in\ ol\ ed, the kidney in par 
ticuhr 

The site of the original infection is usually a peripheral or 
superficial suppuration, such as a boil, furuncle, felon, or super 
ficial infected wound From the primary focus in the skin the 
stapylococcus is carried by the blood stream to the kidney cortex 
Depending upon the virulence of the organism and resistance of 
the individual to this particular organism, several degrees of m 
tensity of renal cortical infection may be observ ed Each is a stage 
of infection of the renal parenchyma and cortex, all tending to the 
same ultimate ending destruction of the renal parenchyma and 
usually the ultimate, perinephritis 

(a) Focal diffuse staphylococcic nephritis (Without localization 
or abscess formation ) The kidney may present a wide degree of 
inflammatory reaction varying from a very mild hyperemia to an 
acute fulminating type of inflammation In the mild form, the 
lesion is that of v ary ing degrees of inflammation w ithout suppura 
uon In the fulminating form, the kidney shows an intense, diffuse 
inflammation It is sw ollen, soft and discolored In the mild type, 
spontaneous recovery is usual In the fulminating type, immedi 
ate nephrectomy is the only life saving measure to be considered 
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(b) Multiple staphylococcic cortical abscesses: These abscesses 
are small and as the name implies, are multiple. The abscesses 
may be scatteredover the entire kidney surface or may be localized 
in one particular area. The kidney presents a spotted appearance, 
the slightly hyperemic surface studded by small, yellowish, multi- 
ple abscesses (Plate lxviii). The symptomatology produced by 
such a condition in the early stages may be slight. There may be 
a slight tenderness at the costovertebral angle and a mild, irregu- 
lar, febrile course. The urine may show a few red cells, an occa- 
sional leukocyte and a slight albuminuria. There is a tendency 
to renal dysfunction, limited to the affected kidney. The condi- 
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lion usually progresses to perirenal suppuration and abscess 
formation but may gradually subside. 

( c ) Carbuncle of the kidney (circumscribed metastatic suppura- 
tive nephritis) Carbuncle of the kidney is a circumscribed multi- 
locular abscess of the renal parenchyma (Fio. 315). The abscess is 
metastatic, usually arising from a primary yet peripheral site of 
infection. The Staphylococcus pyogenes aureus is the usual causa- 
tive organism Like other types of renal cortical infections the 
condition is progressive, usually leading to perirenal suppuration 
and abscess formation. Such a formation may rupture into a calyx 
with complete evacuation and ultimate healing. The condition 
usually runs a more protracted course, causing a train of vague 
symptoms. The kidney is subjected to a localized but definitely 
progressive suppuration which is limited externally by the fibrous 



Fig 316 — Carbuncle completely filling lower pole of left kidnej 
(Courtesy ot Dr Vincent J O Conor and Journal of Urology 1933, 30 1 ) 
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PLATE LX VIII — Multiple staphylococcic cortical abscesses. Actual color photo- 
graph showing the small abscess in the parenchyma of the kidney. 
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renal capsule Being progressive, the suppuration may imohe a 
third or a half of the kidney before rupture of the fibrous capsule 
occurs (Fig 316) Following the rupture of the capsule, a perine 
phntis occurs with all its associated symptoms 

Symptoms-- There are no pathognomonic symptoms of renal car 
buncle In fact, the symptomatology is usually so vague that 
diagnosis is not only difficult but occasionally impossible The 
symptoms may be of such slight intensity that a renal carbuncle 
may exist for months before its presence is discos ered The actual 
onset vs usually marked by pain m the general region of the flank 
Rarely is the pain sev ere at the onset but it is usually diffuse The 
acute onset has been mistaken for acute pulmonary or intra 
abdominal affections Malaise, remittent chills and fever, loss of 
weight, progressive anemia, or an associated pleuritic irritation 
are not uncommon (Fig 317) Symptoms referable to the kidney 
may only occur with extension of the suppurative process to the 
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Fig 317 — Temperature chart in the presence of renal carbuncle Temperature 
fell immediatel) following drainage 
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perirenal tissue. Graves and Parkins, in an analysis of 67 cases, 
state that . . . "The whole clinical picture, conspicuously vague, 
may ciosely simulate that of a blood stream infection. In fact, in 
our opinion, an underlying septicemia is probably often present. 
The obscurity of the lesion is well emphasized by the prelimi- 
nary diagnosis suggested in the G7 cases under consideration. 
Some of these were: Typhoid fever, prostatic obstruction, hy- 
dronephrosis, appendicitis, pleurisy, pneumonia, nephroptosis, 
abdominal lymphadenitis, tumor, pyelonephritis, influenza, 
cholelithiasis, and septicemia.” 

As the condition progresses along its relatively chronic course, 
backache, tenderness in or near the region of the kidney, resistance 
to palpation in the overlying muscles, moderate, irregular fever, 
loss of appetite and weight, slight yet progressive anemia with an 
associated leukocytosis are suggestive symptoms of renal car- 
buncle. In contrast, localizing symptoms in the renal area may be 
marked while the suppurative process is limited to the cortex. 
This pain over the renal area is due to the tension within the 
fibrous renal capsule and subsides quickly in the event of rupture 
of the abscess into the perirenal tissues. 

Diagnosis: The diagnosis of renal carbuncle may be so difficult 
as to be impossible, or the symptoms may be so vague as to be com- 
pletely overlooked. Undoubtedly many instances of localized 
cortical abscess have undergone complete resolution with com- 
plete healing without ever having been recognized as such. On 
the other hand, many instances of cortical infection have pro- 
gressed through successive stages of septicemia to a fatal termina- 
tion, without ever presenting renal symptomatology. 

Possibly the greatest single factor is the history of a peripheral 
infection (boil, carbuncle or felon) in the recent past. In 42 of 67 
cases of renal carbuncle, reviewed by Graves and Parkins, a history 
of “superficial pyogenic infection” was elicited. 

709 



CLINICAL CV STOSCO I* V 


The clinical confusion m aim mg at a definite diagnosis is due 
not only to the almost complete lack of urinary symptoms and 
urme findings, cy stoscopy and uTeteral catheterization, but also to 
the vague nature of the symptoms portrayed Ureteral catheten 
zation will demonstrate the patulousness of the ureters, otherwise 
little information is to be gained Cystoscopy maj rev eal a dimmu 
tion of function on the affected side as compared with the renal 
function on the opposite side The depression of renal function is 
considered by Grav es and Parkins to be of the greatest importance 
in the differential diagnosis of this condition 

Retrograde pyelography may reteal a distortion of the cahces 
but such distortions are not typical or pathognomonic of the con 
dttion The filling defects observed ma) well be produced by 
other pathological processes such as cysts or neoplasms 

Intrai enous urography may be of some benefit, but m instances 
where renal function is lowered, proper excretion of the dye will 
not be of sufficient concentration to be well visualized 

Possibly the greatest x ray ev idence afforded is the limitation 
and fixation of the diaphragm on the affected side 

Treatment The treatment of renal carbuncle is surgical The 
mode of treatment is governed by the findings in each individual 
instance Incision and drainage of the perinephntic abscess 
should be followed by nephrectomy, the enucleation of the car 
buncle or primary nephrectomy 

Diffuse Suppuratn e Nephritis 

Diffuse suppurative nephritis is usually bilateral and is asso- 
ciated w ith a generalized septicemia The rapid, fatal termination 
of the clinical picture is such that generally the patient succumbs 
to the systemic infection before localizing kidney symptoms de 
velop In some instances of acute unilateral, hematogenous renal 
infections of a hyperacute or fulminating nature, nephrectomv is 
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indicated. It is imperative to prove the opposite kidney to be unin- 
fected. In instances of acute or subacute hematogenous renal in- 
fections, supportive treatment, blood transfusions, and the ora] 
administration of such drugs as sulfatliiazole or sulfadiazine may 
aid in combating the infection. 

PERINEPHRIC ABSCESS 

Perinephric abscess is a suppuration of die Ebro-fatty tissue 
(perinephrium) between the kidney and the renal fascia (Gerota's 
fascia). This suppurative process may be located outside of the 
renal fascia. It is then considered a perirenal abscess. These terms 
are used to indicate the relation of this suppurative process to the 
capsule. Clinically, these lesions are indistinguishable. 

As in all inflammations, there are wide variations in the ex- 
tremes of tissue reaction to bacterial invasion. When the perirenal 
inflammation is extensive and localizes quickly, suppuration oc- 
curs with the development of abscess formation. If the infection is 
chronic, as is seen in advanced but protracted renal lesions (pyo- 
nephrosis, tuberculosis) the perirenal infection does not quickly 
progress to suppuration but undergoes fibrosis. Dense adhesions 
to the kidney and to the surrounding structures are evident. Both 
conditions result from inflammation of the perirenal tissue, but 
the intensity of the bacterial invasion varies in cither instance. 

Perinephric abscess, perse, is a suppuration of perirenal tissue 
induced by the implantation of bacteria. The usual causative 
organism is the Staphylococcus pyogenes aureus, although Staphy- 
lococcus albtts , streptococcus, pneumococcus, and various other 
organisms are occasionally isolated. The route of the invading 
organism to the perirenal tissues is subject to rather wide and 
diversified opinion. Vcrmooten believes that there is present a 
separate arterial supply from the renal artery to the perinephrium, 
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which would permit bacteria to be directly implanted in the peri 
renal tissue Most observers believe that there is a direct implanta 
tion of the organisms from the renal cortex into the perinephrium 
Regardless of the mode of invasion the clinical picture presented 
is the same 

Symptoms and Diagnosis Perinephric abscess is usually unilat 
eral Cases have been reported where the condition was bilateral 
The condition is more frequently observed in men than in women 
probably due to the fact that men seem to be more frequently 
subject to peripheral shin infections than are women 

There are no pathognomonic symptoms of perinephric abscess 
For this reason the diagnosis is usually not made until the condt 
tion is rather far adianced In the earl) stages even in the event 
of an acute onset there are few suggestive symptoms Fever leuho 
cytosis and pain in the renal region are commonly present In the 
event of fulminating onset chills fever leukocytosis nausea and 
vomiting and abdominal disturbances ma) be observed Exami 
nation discloses marked tenderness in the loin muscular rigidity 
and eventuall) a palpable mass m the loin The onset may be so 
gradual that the onl) manifestations aTe those of general but pro 
gressive weakness and unexplained and irregular fever There is 
usuall) definite tenderness at the costovertebral angle and muscu 
lar rigidity As the condition progresses flexion of the thigh may 
be so extreme as to prevent extension 

Perinephric abscess may be mistaken for psoas abscess and if 
long continued may find its way to rather distant points Peri 
nephric abscess may rupture and drain through the skin at the 
renal area into the inguinal region or may perforate the dia 
phragm causing an empyemia or even a bronchial fistula A reno 
colic fistula may be formed by the rupture of a perinephric abscess 
into the intestines 

Examination of the urine may reveal little or nothing of im 
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poriance as the tubules and collecting portion of the kidney are 
not usually involved in the inflammatory process. Occasionally, 
staphylococci may be isolated from the urine coining from the 
kidney of the affected side. 

Cystoscopy is of little value. Possibly the greatest information 
afforded is from the individual renal f unction tests. These tests 
may reveal some slight dysfunction on the affected side. This is 
true only when cortical abscesses arc present, but it is not true 
when the cortical lesions have healed and only the perinephric 
abscess is present. 



Tig. 31 8-— Roentgenogram. PermephritJc abscess. Note absence of right psoas 
shadow, a characteristic finding of pertnephritic abscess formation. 
(Temple Unisersitjr Hospital. Art. No. 2J890.1 
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The roentgenogram is one of the most important factors in 
making a diagnosis of perinephric abscess (Fig 318) The findings 
of the roentgen ray may be long in evidence before the clinical 
picture is such as to make an accurate diagnosis by physical exaini 
nation X rays of the abdomen including the renal areas usually 
reveal four salient diagnostic points (1) Obliteration of psoas 
shadow (2) effacement of the renal shadow (3) curvature of the 
lumbar spine away from the affected side (4) fixation of the dia 
phragm All are pertinent diagnostic signs in the presence of 
perinephric abscess Mathe has called attention to the loss of 
mobility of the kidney which may be demonstrated by the con 
trast pyelograms made m the Trendelenburg and in the upright 
positions 

Treatment The only treatment for perinephric abscess is in 
cision and drainage Secondary nephrectomy may be indicated m 
the presence of destructive lesions of the kidney 

REPLACEMENT LIPOMATOSIS OF THE KIDNEY 

Replacement lipomatosis of the kidney is an invasion and re 
placement of the functioning parenchyma by fat The condition 
has been somewhat confused with lipoma of the kidney Lipomata 
or fatty tumors are usually small yellow encapsulated nodules in 
the cortical layer just beneath the fibrous capsule of the kidney 
Replacement lipomatosis possesses none of these characteristics 
but is a definite infiltration of fat which inv ades the renal tissues 
Replacement lipomatosis begins at the hilus of the kidney and 
extends toward the periphery replacing the destroyed or atro 
phied parenchyma by fatty tissue (Plate lxix) 

The condition was first described in 1778 by Barder At 
autopsy he observed a pyelonephritis with an associated calculus 
and a fatty infiltration of the kidney 
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PLATE LXIX — Replacement lipomatosis of the kidnej. Extensive deposits of 
fatty tissue have replaced the major portion of the kidney tissue. The upper left* 
hand portion of the kidney has been stained with Suden HI. 
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Kittzman, in 1931, in an analysis of 33 cases, found evidences of 
infection with associated calculous formation in 79 per cent. He 
concluded that . . . “the process is probably one of invasion by 
the perirenal, peripelvic and hilus fat along the great vessels 
through the renal hilus, following a destruction of the renal 
parenchyma by calculus and infection.” However, Young re- 
ported a case in which there was neither infection nor calculus 
present, although . . “there was slight evidence of perine- 

phritis.” 

Symptoms and Diagnosis: There are no pathognomonic signs or 
symptoms of replacement lipomatosis. The condition, when 
present, presents only one definite finding; namely, a functionless 
kidney. Pain may or may not be present. If present, it is not typi- 
cal in character. 

Urinalysis reveals a normal urine because the unaffected kidney 
will be doing the work of both sides. The affected kidney, being 
functionless, the pelvis occluded by fat, there cannot be the usual 
finding of pyuria, common in infections of the kidney. 

Cystoscopy: There are no evidences within the bladder of the 
existing condition. The presence of a functionless kidney on one 
side and a normally functioning kidney on the other will be ascer- 
tained by the intravenous administration of indigo-carmine. 

Retrograde pyelography may not be of value because of the 
extreme atrophy of the kidney. The radiopaque medium cannot 
be injected into the renal pelvis. If injected, a bizarre pyelogram 
will be visualized, which does not present a typical or character- 
istic appearance. 

Intravenous urography may likewise be worthless because of 
the presence of a functionless organ. 

Treatment: Since the kidney affected by replacement lipoma- 
tosis is functionless and may show evidence of extreme infection 
and calculous formation, nephrectomy is the only treatment. 
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•{medical diseases of the kiiweyJ* 

There is no one subject in which there is so great confusion 
existing as in the so-called medical diseases of the kidney. This 
confusion is undoubtedly due to the utter impossibility of definite 
classification of the condition, or a true correlation of the various 
clinical types and the pathology, both gross and microscopic. 

The underlying factors in the production of nephritis arc not 
well understood, as the lesions produced may fall into one type or 
into two or three types existing simultaneously within the same 
diseased organ. These three pathological lesions observed in 
nephritis may be classified as: (1) Hemorrhagic or inflammatory; 
(2) degenerative or necrotic; (3) sclerotic. 

Many of the so-called surgical diseases of the kidney may be 
complicated by the so-called medical diseases of the kidney, or a 
surgical condition of the kidney may exist on one side and an 
extreme medical condition exist on the opposite side. It is there- 
fore imperative that the urologist be able to recognize and cope 
not only with the surgical conditions of the kidney, but with the 
medical conditions as well. 

The structure of the kidney consists of three primary divisions 
or elements: 

1 . Vascular clement, which consists of the renal arteries, veins 
and glomerular tufts. 

2. The interstitial tissues. 


717 



CLINICAL CYSTOSCOPY 


3 The epithelial tissues w Inch include Bow man s capsules and 
the membranous lining of the renal tubules 

Each of these primary divisions may be affected individually, 
although it is usual that all are involved as the disease advances 

GLOMERULONEPHRITIS 
First Stage Acute Diffuse Glomerulonephritis 

Acute diffuse glomerulonephritis is a bilateral inflammation 
primarily in\ olv ing the glomeruli of the kidney s Secondary dam 
age to the renal tubules and to the interstitial tissues occurs at a 
later stage of the disease As a result of the extreme degree to w Inch 
the pathology and symptomatology \ ary glomerulonephritis has 
been erroneously described under three different forms (1) Acute 
nephritis (2) subacute nephritis (3) chronic parenchymatous 
nephritis chronic nephritis or chronic interstitial nephritis Asa 
result of the w ork of Lohlein, Volhard and Fahr, Bell and others 
it has been show n that these three conditions are three separate ad 
vancing stages of the same pathological process Clinically the 
first stage is characterized by the presence of casts and red cells m 
the urine the signs of acute renal insufficiency, edema and v ary ing 
degrees of hypertension The second stage is characterized by 
edema and albuminuria The third stage is characterized by 
hypertension and renal failure Should the kidneys be subjected 
to repeated infections they may pass through all three stages 
Pathologically Boy d considers the first stage to be one of prolifera 
non the second stage one of degeneration and the third stage one 
of atrophy and scarring Recov ery is usual after the first stage the 
prognosis poor in the second stage the third stage is terminal 
Acute diffuse glomerulonephritis is bilateral and follows bac 
tenal infection The infection is extrarenal and not within the 
kidney itself It is usually induced by staphylococci or streptococci 
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and follows many different types of extrarenal infections (tonsilli- 
tis; the exanthemata, principally scarlet fever). The kidney itself 
is not the site of an actual suppurative infection as is seen in pye- 
lonephritis following a localized staphylococcic or streptococcic 
infection. In acute diffuse glomerulonephritis, the kidney is the 
site of an inflammation undoubtedly produced by diffusible toxins 
rather than the direct implantation of bacteria into the kidney 
tubules. 

There is usually a latent period of from one to three weeks be- 
tween the initial infection and the apparent onset of the kidney 
involvement. The onset is marked by puffiness about the eyes; 
scanty amounts of bloody urine; loss of appetite; nausea, perhaps 
vomiting; dull pain in the lumbar region; slight fever and pallor. 
Hypertension from a mild to a moderate degree may be present. 
A moderate degree of retention of nonprotein nitrogen may exist. 
Edema of the face, hands, feet, or genitalia may be seen. The diag- 
nostic triad of hematuria, edema, and hypertension, characteristic 
of acute glomerulonephritis, is usually present. Although all the 
classical triad of symptoms may not be present, the picture pre- 
sented is usually dominated by one of them. When hematuria is 
the most predominant symptom, the presence of calculus, neo- 
plasm or tuberculosis of the kidney may be suspected. 

Pathology: The kidney is usually of normal size, but it may be 
enlarged. The capsule of the kidney is of normal thickness, is 
tense and strips readily- The cortical surface of the kidney is pale. 
When sectioned, the renal cortex presents a pale, swollen appear- 
ance. The glomeruli appear as bright red dots or points. The 
pyramids of the kidney arc deeply congested. Microscopically, the 
glomeruli show the essential lesions, although the tubules may 
secondarily shots* definite changes. Atl the glomeruli are involved. 
There arc endothelial pioliferation and hyalin formation which 
719 



CLINICAL C\STOSCOP\ 


occlude the loop of Henle with a resulting glomerular ischemia 
(Fig 319 ) 

Symptoms and Diagnosis: The urologist is often called upon to 
aid in making a differential diagnosis 

Cystoscopy There is nothing pathognomonic in the cystoscopic 



Fig 319 — Acute glomerulonephritis Photomicrograph showing early changes 
The capillaries of the tuft are avascular but the number of cells increased as a 
result of endothelial and epithelial proliferation Note early diffuse polynuclear 
leutocytic exudation 

(Courtesy of Dr Lawrence W Smith and Dr Edwin S Gault ) 


appearance of the bladder in glomerulonephritis Considerable 
important data may be gained by cystoscopy and ureteral catheter 
ization with the collection of individual specimens for analysis 
and study Occlusion of the ureter may be ruled out by catheteriza 
tion The specimens collected will reieal similar findings since 
acute glomerulonephritis is a diffuse bilateral condition Phenol 
sulfonphthalem should be eliminated in relatively equal percen 
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tage from both sides. It is usual that the percentage elimination is 
lower than normal. 

A diagnosis should not be difficult if the classical triad of symp- 
toms of hematuria, edema, and hypertension is present. How- 
ever, any one symptom may present a dominating feature, or the 
symptoms may be so mild as to be completely overlooked or even 
discounted. Mild forms of acute glomerulonephritis have been 
observed. In these mild forms a slight amount of albumin and a 
few red blood cells may be found in the urine. As time elapses, 
evidence of increasing intensity of the symptoms is demonstrated. 
Ultimately, a classical clinical picture of gross hematuria, hyper- 
tension, edema, and retention of nonprotein nitrogen is por- 
trayed. Acute diffuse glomerulonephritis may begin with a fatal 
picture of uremia. Extensive albuminuria, gross hematuria, 
massive edema, hypertension, and a rapidly increasing nonprotein 
nitrogen retention in the blood may be observed. It is usual that 
the symptoms in the acute stage are less intense and may subside, 
recovery taking place. 

Urinary findings: The volume of the urine is diminished in 
amount and is acid in reaction. The urine is of dark color and ma> 
present a smoky appearance. Albumin is present in excessive 
amounts. There may be sufficient blood to be observed macro- 
scopically, or only microscopic amounts may be present. Micro- 
scopic examination of the urine sediment reveals hyalin or 
granular casts and great numbers of red and white blood cells. 

Edema, when present, is more usually confined to the face, espe- 
cially about the eyes. The edema may occasionally involve the 
hands, feet, and genitalia. It is considered as nephritic edema in 
contrast to the massive nephrotic edema of the second or subacute 
stage of the disease. The edema is due to increased capillar)- per- 
meability. Recent investigative studies have shown that there is 
undoubtedly widespread vascular injury to the capillaries of the 
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subcutaneous tissue by the same process w hich affects the capil 
lanes of the kidney m the acute stage Such vascular injur) ma) 
permit an increased but generalized capillar) permeability 

Hypertension An elevation of blood pressure occurs in a high 
percentage of cases The elevation is moderate in degree H) per 
tension ma) suddenly occur and appear as the dominating s)mp 
tom It is frequently associated v\ ith cerebral manifestations such 
as headache, convulsions and e\ en coma These s) mptoms may be 
the result of a cerebral edema The mechanism of h)pertension 
may be explained by the glomerular ischemia vs hich accompanies 
the acute stage 

Blood studies Chemical examination of the blood shows a 
moderate retention of nonprotein nitrogen An elevation of 35 
to 50 mg per 100 cc of blood is usual The urea of the blood is 
also altered Normall), the urea volume is found to be about 
one half of the nonprotem nitrogen value In the acute stage of 
glomerulonephritis, it may be found to exceed 50 per cent of the 
nonprotein value Blood cholesterol ma) be moderatel) elevated 
during the acute stage 

Renal function tests Urea clearance is the most helpful of all 
tests of renal function m the acute stage of glomerulonephritis 
Urea values of less than ten per cent of normal function may be 
seen Uremia is common when such a drop in the urea value 
occurs 

Phenolsulfonphthalein excretion is not as sensitive a test as 
urea clearance and is therefore of less value When phenolsul 
fonphthalein is used the intravenous method of injection of the 
d) e is to be preferred Peters and Van Slyke consider an excretion 
of 55 per cent or more in a tw o hour period as being w ithin normal 
limits following the mtrav enous injection of the d) e 

Treatment For some inconceivable reason, the treatment of 
glomerulonephritis is considered to be the concern of the internist 
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rather than of the nrologic surgeon. It frequently happens, too 
frequently in fact, that there simultaneously exists a “medical 
kidney” on one side and a “surgical kidney” on the other. The in- 
telligent management of such a complicated condition is governed 
by the combined surgical and medical management before and 
after operative procedures are instituted. The nrologic surgeon is 
frequently called upon by his medical confreres to perform surgi- 
cal procedures in the presence of known renal disease, as well as to 
aid in differential diagnosis. It is believed that a thorough under- 
standing of the management of the “medical side" of kidney dis- 
ease is just as important to the urologic surgeon as the management 
of tiic “surgical side” of these organs in a diseased state. 

There are several factors to be considered in the treatment of 
acute glomerulonephritis. 

1. Rest: Rest in bed is imperative. Rest should be continued 
long after the acute symptoms of edema, hypertension, and hema- 
turia have disappeared. The urine should show only the presence 
of a slight albuminuria or a few red cells before the patient is per- 
mitted out of bed. The most important factor of treatment is 
complete rest in bed, maintained regardless of age or of the sense 
of well-being portrayed by the patient. 

2. Diet: The diet in the acute stage of glomerulonephritis is 
not a difficult one. The diet should be gradually increased as the 
general condition of the patient improves. Fruit juices in small 
amounts arc permitted during the first few days following the 
acute onset of the disease. Cereals, junket, and custard may then 
be added to the diet. As improvement continues, the diet is in- 
creased by the addition of creamed vegetables, stewed fruit, eggs, 
and milk. Ultimately, a full diet, including meat, is permitted. 
Weiss considers the reduction of proteins necessary in only two 
phases of glomerulonephritis; at the beginning and at the end of 
the disease. . . . “At the beginning, only because one is dealing 
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with an acute infection in which heavy foods like meats would 
ordinarily be withheld; and at the end when renal failure occurs 
and the badly damaged kidney is having great difficulty in excret- 
ing, not only the end products of protein metabolism, but all 
other waste substances as well.” 

3. Diuretics: Diuretics are contraindicated. Stimulating diu- 
retic action of drugs is harmful and should not be considered. 

4. Fluid intake: Fluid intake should be limited in the acute 
stage of glomerulonephritis. At the onset, fluid intake should 
never exceed 1000 cc. in 24 hours An increase over that amount 
of fluid is determined by die ratio of the output of urine. 

5. Renal decapsulation: Renal decapsulation is the stripping 
of the fibrous capsule from the kidney. Harrison, 1 896, advocated 
the procedure. Decapsulation has been used extensively in the 
treatment of both acute and chronic nephritis with some degree of 
success m selected cases. It is verj important, at the time of opera- 
tion, to avoid leaving a remnant of the renal capsule attached to 
the kidney in such a fashion that it will later exert pressure upon, 
or strangulate the renal vessels. Such pressure or strangulation is 
capable of the production of what is now called a “Goldblatt kid- 
ney.” Numerous hypotheses have been advanced as to the reasons 
for improvement following renal decapsulation. None of the 
theories has been too satisfactory in its explanation. De Takaats 
believes that improvement results from a partial sympathectomy 
with probable relief of vasospasm, rather than the release of the 
tension of congested, swollen kidney, compressed within a taut 
fibrous capsule. 

Second Stage: Subacute Diffuse Glomerulonephritis 
(chronic parenchymatous nephritis) 

This is the stage of degeneration and is characterized in its 
typical form by pronounced albuminuria and edema. The second 
724 



MEDICAL DISEASES OF THE KIDNEY 


Stage of glomerulonephritis progresses directly from the acute 
stage. In some instances, it is difficult to ascertain whether the 
condition present is a mild, acute attack or an active, subacute 
attack. It is possible that beginning as an acute attack of glomeru- 
lonephritis, the condition may pass through the second phase, to 
become chronic in a few months. 

Clinically, the most predominate and characteristic feature of 
the subacute phase of glomerulonephritis is the presence of 
marked albuminuria and edema. The edema may be so extensive 
as to accumulate in the serous sacs, as well as the tissues. This 
nephrotic form of edema results from the depletion of blood pro- 
tein caused by the continued loss of albumin in the urine. Another 
variety of the subacute form of glomerulonephritis may be ob- 
served. In this variety, hypertension is the most characteristic 
feature. In this variety, the hypertension is the most predominate 
symptom, while the edema is slight or entirely absent. Eventually, 
the subacute stage progresses to a chronic glomerulonephritis in- 
distinguishable from nephrosclerosis. 

Pathology: The gross appearance of the kidney in the subacute 
or second stage of glomerulonephritis is well described by the 
term, "large white kidney.” The kidney so affected is enlarged and 
soft. The capsule strips easily and readily. The exposed surface 
is smooth and pale and has a slightly mottled appearance. The cm 
surface of the kidney shows marked swelling and pallor of the cor- 
tex. In contrast, the pyramids appear darker than normal. Yellow 
streaks or patches in the cortex may be observed. Microscopically, 
it may be observed that the glomeruli, tubules, and arteries, as well 
as the interstitial tissue, are involved (Fig. 320). 

The glomeruli: Large numbers of glomeruli may show com- 
plete capillary occlusion and arc Filled by endothelial cells and 
proliferated hyalin material. Other glomeruli may show only 
partial occlusion. (The more extensive and widespread the occlu ♦ 
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sion, the more quickly will the kidney pass into the atrophic or 
scarring stage ) The glomerular capsules show definite changes 
There is an enlargement of the indis idual glomerulus The cap 
sular space is filled in varying degrees by red blood cells desqua 
mated epithelium albumin and fibrin 

The tubules The degree and extent of tubular degeneration 



Fig 3^0 — Subacute d (fuse glomerulonephritis Photomicrograph showing a 
later stage of crescent formation Note fibrosis of the tuft and hjalinuation of 
che capsular proliferation. 

(Cnurteif o( Dr iimotr II ‘•nr rl tnrf Dr EJw n S Gaale.) 

correspond to the distribution and intensity of the lesions of the 
glomeruli If destruction of the glomerulus is complete, there w ill 
be a complete destruction of the tubules The epithelium of the 
tubules shows cloudy swelling, fatty degeneration, or necrosis As 
the tubular degeneration ad\ances epithelial cells are cast off and 
the tubules become atrophic 

Blood vessels The blood \essels during the subacute stage, 
begin to show the formation of hyalin material m the mtitrn of 
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the veins and arterioles. The presence of hyalin material in- 
creases so that during the third or chronic stage it is apparent to a 
marked degree. 

The interstitial tissue begins to show fibrosis with considerable 
fatty degeneration. It is too early in the progress of the disease to 
reveal the true characteristics found in the third stage. 

Symptoms and Diagnosis: Urine: Albuminuria is more constant 
in the second stage of glomerulonephritis than in any other phase 
of the disease. The amount of albumin present may vary consid 
erably. 

The quantity of urine voided is usually diminished. The 
specific gravity is usually increased. The specific gravity may vary, 
the level depending upon the amount of urine excreted and the 
degree of albumin present. 

Hematuria: Hematuria is usually a constant finding as in the 
subacute stage of the disease. The amount of blood present may 
vary from microscopic quantities of icd cells to an amount suffi- 
cient to be grossly observed. 

Urine sediment: The centrifuged urine sediment reveals the 
presence of red blood cells, leukocytes, hyalin and granular casts. 
In addition, large “renal failure casts” may be found. These renal 
failure casts were originally described by Addis, who considered 
them of prognostic importance. 

Edema: Edema is characteristic of the second phase of glomeru- 
lonephritis. It may be relatively slight in amount, affecting the 
defendent extremities of the body in varying degrees. It may be 
so massive as to fill the serous sacs of the body or even the tissues 
of the body. The second or subacute stage is the nephrotic or de- 
generative stage of glomerulonephritis. It is during this stage that 
albuminuria is the most marked. The albuminuria accounts for a 
great loss of plasma protein. The colloid osmotic pressure of the 
plasma is diminished, permitting the fluid to escape freely into the 
727 



CLINICAL CYSTOSCOPY 


tissues. Edema may be due to cardiac insufficiency’ as the result of 
an increasing hypertension and cardiac failure. The cardiac im- 
pairment interferes with the mechanism of the elimination of body 
fluids through the kidney. The kidney acts as a filter. Edema will 
result if permeability of the filter is disturbed or altered by any 
cause. 

Blood changes. Anemia is a constant factor in the second or 
subacute stage of glomerulonephritis. The anemia is not as in- 
tense as is present in the third or chronic stage of the disease. The 
cause of the anemia is not known. It is possible that there is some 
interference in the formation of red cells or of hemoglobin. It is 
possible to evaluate the prognosis by noting the progress of this fall 
of the hemoglobin percentage. 

There is an associated rise of the nonprotein nitrogen of the 
blood with renal insufficiency. Nonprotein nitrogen values of 
100 mg. or more per lOOcc. of blood are frequently encountered. 
Blood urea nitrogen is moderate in the first stage, absent in the 
second stage, extreme in the third stage of glomerulonephritis. 

Creatinine values often reach 1 0 to 20 mg. per 1 00 cc. In fatal 
cases, values as high as 28 mg. have been reported. 

Plasma protein studies are important during the second or sub- 
acute stage It has been shown that the loss of serum albumin is 
largely responsible for the edema so evident in this phase of the 
disease. Edema is usually present when the total protein of the 
blood falls to 4.5 Gm. per cent. With this fall, there is reversal of 
the albumin globulin ratio Normally, this figure varies from 1.4 
to 2.0, but in the presence of edema, this figure may fall as low as 
0 6 Blood cholesterol is increased in nephritis with edema, and a 
definite rise is to be noted in the subacute stage of glomerulone- 
phritis. It is a point of differentiation that while blood cholesterol 
values are high in nephritic edema, the values are normal in the 
edema of cardiac failure. 
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Hypertension: Moderate hypertension is to be noted in the 
acute stage, but usually assumes a normal range in the second or 
subacute stage. In the third stage, hypertension is one of the 
dominating factors of the clinical picture presented. 

Uremia: Uremia is the usual fatal terminal phase of chronic 
glomerulonephritis. Mild manifestations may be observed in the 
subacute stage. Such symptoms as nausea, vomiting, muscular 
spasm, and stupor are occasionally seen. 

Treatment: It is at this stage or phase of glomerulonephritis that 
edema is pronounced— so pronounced, in fact, that the clinical 
picture may closely simulate that of a true nephrosis. 

As previously stated, the presence of edema is probably due to 
increased capillary permeability. A depletion of blood protein is 
occasioned by a continued loss of large amounts of albumin in the 
urine. This continued loss of protein must be overcome. The in- 
gestion of protein foods must be increased. If the condition of the 
patient is such that a heavy diet is impossible, the intravenous 
administration of blood plasma or whole blood is indicated. The 
amount of protein administered must be greater than the con- 
tinued loss, otherwise the patient is literally starved to death. The 
intravenous administration of whole blood or blood plasma is indi- 
cated in the presence of severe nausea and vomiting, extreme ab- 
dominal distention, lowered urinary output with an increasing 
retention of blood urea nitrogen. A transfusion of 500 cc. of whole 
blood may be given every second day. Cardiac impairment or 
other complications are treated if and when they occur. As the 
severity of the symptoms subsides, the maintenance of a diet be- 
comes the paramount question of management. As in any other 
acute condition, fruit juices are permitted for the first few clays, 
then cereals, junket, and custards are added. Creamed vegetables 
and stewed fruits, in addition to milk and eggs, are added as the 
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natural demand for food increases Finally a full dietary regime, 
including meat, is established 

O’Hare and Vichers use the following simple, yet complete and 
efficient outline in the determination of the quantity of protein in 
the diet It is gi\ en \ erbatim 

Any combination of the foods listed below may be selected 
Foods not listed below must not be taken 
In Groups I and II there is a restriction m the total amount 
The foods in these groups must be sen ed m full or half portions 
A full portion in Group I counts 1 
A full portion in Group II counts 2 

In Group III the quantity of each is not restricted, although 
you are urged to use discretion 

Points on recipes to count as indicated 
Your total score for the day should be 

Your total amount of fluid should be pints Do not add salt 
or spices to the food after it has been cooked 

GROUP I 


{Each full poitton counts l) 


full Portion 

Vegetables, etc 

Full Portion 

Bread (while) 

1 a\ slice 

Baked beans 

I tablespoon 

Bread (graham) 

1 as slice 

Lima beans 

1 Vi tablespoons 

Uneeda biscuit 

5 crackers 

Potato creamed 

1 tablespoon 

Shredded wheat 

1 biscuit 

Potato mashed 

1 1/^ tablespoons 

Graham crackers 

5 crackers 

Potato baked 

I '/2 medium 

Cereals etc 

Potato boiled 

1 Yz medium 

Canned com 

2(4 tablespoons 

Oatmeal 

2 tablespoons 

Green peas 

2 tablespoons 

Boiled rice 

3 tablespoons 

Beets 

5 tablespoons 

Commeal mush 

4 tablespoons 

Spinach 

4 tablespoons 

Cream of wheat 

6 tablespoons 

Bananas 

2 large 

Farina 

6 tablespoons 

Cream lieav) 

2£cup 

Macaroni 

f Vs tablespoons 
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GROUP II 


(Each full portion counts 2) 


Full Portion 


Fish Full Portion 


Milk 1 glass 

Egg 1 Egg 

Eggs (scrambled) 1 y 2 tablespoons 
Flour, sifted % cup 

Meals 

Lamb chop, broiled % chop 
Lamb roast 3" x 2]/%" x \/ A ” 

Beef, roast 3" x 2* x t/ A " 

Beef steak, broiled 2" x 1" x 1" 

Chicken, roast 3" x 3" x ]/ 6 " 


Cod, boiled 
Haddock, boiled 
Halibut, boiled 
Mackerel, boiled 
Salmon, boiled 
Smelt 
Oysters 

Crabmeat, canned 
Salmon, canned 
Shrimp, canned 


l"x P'xlt#* 
11/$" 

I'x I'x \\/£ 
rxi"xi»/ 2 " 

1" X 1" X W/ 2 

1 /$" x 1" x 3" 

7 o)stcrs 
2 tablespoons 
1 1 / 2 tablespoons 
G small 


Vegetables 

GROUP III 

(A r o restriction) 

Fruit 

Miscellaneous 

Asparagus 

Apple 

Sugar 

Cabbage 

Apricot 

Maple sugar 

Carrots 

Blueberries 

Syrup 

Cauliflower 

Cherries 

Honey 

Celery 

Cranberries 

Candy 

Cucumbers 

Grapefruit 

•1 dates a day 

Lettuce 

Grapes 

3 Sunshine arrowroot 

Mushrooms 

Muskmclon 

cookies a day 

String beans 

Lemons 

Cornstarch 

Tomato (fresh) 

Oranges 

Arrowroot 

Tomato (cooked) 

Peaches 

Tapioca 

Onions 

Pears 

Post Toasties 

Squash 

Pineapple 

Butter 

Turnips 

Plums 

OIi\e Oil 


Prunes 

Raspberries 

Strawberries 

Watermelon 
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“On this sheet are most of the ordinary foodstuffs used in any 
home. These foods are divided into three groups according to the 
amount of protein in them. In Group III, there is so little protein 
that one can ordinarily ignore it. In Group I, each full portion 
(indicated to the right of each foodstuff) contains approximately 
4 grams of protein. In Group II, each full portion contains ap- 
proximately 8 grams of protein. T o make it still simpler, we avoid 
mentioning grams and instruct the patient that each full portion 
in Group I counts one point. In Group II, it counts two points. 
The number of points for the day is inserted in the blank space 
left for that purpose at the top of the sheet. A low protein diet 
would be represented by seven points (28 grams). A very generous 
protein diet— for a nephritic patient— would be equivalent to 
fifteen points (60 grams). Another blank line for the prescription 
of the amount of fluid is placed immediately under the prescrip- 
tion of protein. The physician may use his own discretion about 
allowing tea or coffee or substitutes for these. The patients are 
not allowed to add salt to the food after it comes to the table. The 
average patient under this regime does not get more than 4 or 5 
grams of salt a day. If he is edematous, we can still further decrease 
the salt by ordering fresh butter, salt-poor bread, vegetables, 
meats, etc., boiled free from salt and, if necessary, the use of dis- 
tilled water whenever water is used in the diet. The former 
method reduces the salt intake to approximately 2.0 grams a day, 
and the latter to perhaps as low as 0 5 grams a day.” 

There are several other factors that should be observed and 
regulated during the maintained dietary regime. 

A careful check of the fluid intake and output is maintained 
throughout the entire time that the clinical picture is being un- 
folded Repeated observation of the specific gravity of the \oided 
urine should be made. A reading of the specific gravity level made 
at the time of each voiding will afford a true indicator of the con- 
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centrating ability of the kidneys. It is usual that the specific gravity 
of the urine during the subacute stage of glomerulonephritis will 
be maintained from 1.002 to 1.010, the urine output ranging in 
the neighborhood of 3000 cc. (100 ounces) during a 24-hour 
period. Elimination of waste products is thus maintained by a 
urine of low specific gravity, but great in volume. This is in con- 
trast to the normal elimination of urine of a higher specific gravity 
but less in amount. As elimination of waste products is main- 
tained and continued, a decrease in the retention of the non- 
protein nitrogen of the blood will be noted. The rapidity of this 
decline depends upon the extent to which the kidneys are able to 
rehabilitate themselves to normal excretory action. 

Diuretics: Diuretics may be continuously employed in the 
edema of glomerulonephritis. In fact, the closer the clinical 
picture simulates a true nephrosis, the safer the administration of 
diuretics. Strict attention should be paid to the possibility of 
reactions to such drugs. Should such reactions occur, immediate 
discontinuance of the drugs is indicated. 

Third, or Chronic, Stage of Glomerulonephritis 

The chronic stage of glomerulonephritis is the stage of scarring. 
Such scarring results from the kidney having been subjected to 
the ravages of inflammation through the acute and subacute stages 
of the disease. Frequently, the first or acute stage may have been so 
mild as to escape detection and to pass ultimately into the second 
or subacute stage. There is no evidence that would point to the 
fact that the third stage of glomerulonephritis begins of itself and 
is not the aftermath of an acute stage. Once established, chronic 
glomerulonephritis is certain to end in renal insufficiency and 
uremia. The renal insufficiency so apparent in this stage is the 
result of a gradual transformation of the kidney parenchyma into 
scar tissue. 
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Pathology The gross appearance of the Lidne) depends on the 
seventy of the scarring process The kidney is small and shn\ eled 
The external surface is rough and finely granular The renal cap 
sule strips with difficult) and is usually so adherent that portions 
of the cortex tear assay with it The cut surface is extremely 
irregular and reveals an atrophy of the cortex The medium sized 



Fig 321 — Chron c glomerulonephritis Highpower phoiomicrograph showing 
almost complete replacement of glomerulous by fibrotic tissue The capsular 
space is likewise almost complete!) obliterated. 

(Courtesy of Dr Lawrence tt Sn> fa and Dr Etfw n S Gauf ) 

\essels are thickened and sclerotic in appearance Microscopic 
examination reveals an almost complete loss of renal structure 
(Fig 321) The tubules are largely replaced b) fibrous tissue and 
the glomeruli show marked hyalmization 
Symptoms The disease ma) be far advanced before it is ob 
served m some patients even though renal efficiency is so 1m 
paired that uremia is imminent The symptoms arc usually 
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insidiously progressive. Individually, the usual symptoms may 
be considered as: 

Hypertension : Hypertension is a dominating feature of the 
third or chronic stage of glomerulonephritis. The blood pressure 
usually remains below 200 mm. The hypertension is apparently 
a compensatory mechanism by which the glomerular pressure is 
raised. This increased glomerular pressure causes a certain degree 
of function of those glomeruli that are not completely fibrosed 
Without this compensatory filtration, uremia would become ap- 
parent more quickly in the majority of instances. 

Urinary changes: There is marked impairment of renal effi- 
ciency as revealed by the functional tests. The amount of urine 
excreted is increased, but the specific gravity is lowered and at a 
fixed level. There is a failure to concentrate above 1.010. Fish- 
berg states that . . . “impairment of renal function involves all 
of the excretory functions of the kidney. No matter what the 
anatomic substrations— arteriosclerotic or inflammatory changes, 
polycystic transformation or prostatic obstructions— impairment 
of renal function is always manifested in the same way; namely, 
by a lowering of the maximum concentration in which each of the 
individual urinary constituents can be excreted. As the impair- 
ment of renal function progresses, the maximum specific gravity 
attainable falls correspondingly.” 

The individual survives as the result of quantity elimination 
rather than quality elimination of urine. Polyuria may be the only 
symptom present. This symptom is attributed by the patient to 
the fact that there is present an unquenchable thirst. The poly- 
uria may be manifested only by an extreme nocturia. The amount 
of urine voided at night may approach or even exceed the amount 
of urine voided during the day. This nocturnal voiding may he 
caused by many factors other than kidney disease. Nocturia 
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should be disregarded as a nephritic symptom if the urine is cleat 
and renal function unimpaired. 

Albuminuria: Albuminuria is present in the third or chronic 
stage. Its presence results from interference with the renal filter, 
particularly the glomeruli. The urinary sediment contains hya 
line and granular casts, leukocytes, and a limited number of red 
blood cells. 

Blood changes: Anemia is a constant symptom at this stage. The 
cause is not known. Peters and Van Slyke have shown that the 
degree of anemia present is proportionate to the degree of renal 
insufficiency. 

Nonprotein nitrogen retention in the blood may be extreme. 
Such retention may be 1 00 mg. or more per 1 00 cc. of blood. Cre- 
atinine retention is also evident and may rise to 20 mg. or higher 
per 100 cc. of blood. There is a diminution of serum protein and 
a reversal of the albumin globulin ratio. 

Renal function tests: The phenolsulfonphthalein test reveals 
a marked diminution in excretory ability. Occasionally, a reading 
as low as ten per cent for a two hour total may be recorded. Urea 
clearance is much below normal. The Mosenthal concentration 
rest reveals a specific gravity fixed below 1.015. 

Edema may be evident, but is never so extreme as is seen in the 
second stage. An associated cardiac edema may exist which is 
evidenced by decompensating cardiac impairment. 

Treatment: There is no specific treatment because the chronic 
stage of glomerulonephritis is progressively fatal. All efforts 
should be directed to the maintenance of nutrition and to provide 
sufficient fluids to accommodate the compensatory polyuria. 

UREMIA 

Uremia is an intoxication induced by renal failure and charac- 
terized by marked nitrogen retention in the blood. Uremia is 
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usually a complication of nephritis. It may, however, result from 
the suppression of urine of obstructive uropathy, such as bilateral 
impacted renal or ureteral calculi, or prostatic hypertrophy (Fig. 
322). Nitrogen retention is invariably present, but it is not the 



Fig. 322 — Leukemic infiltration of kidney. An unusual cause of uremia. Note 
uniform appearance of parenchyma and lack of normal renal characteristics. 
(Temple UoWersitj' Hospital, Ace. No. 3431 ) 


cause of uremia, yet it serves as a valuable and accurate index of its 
presence. Uremia may be acute or chronic. There arc several 
classifications of die acute type according to different manifesta- 
tions: 

1 . Cerebral, with excitement, apathy, forgetfulness, muscular 
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uvi tchings, delirium, comulsions and coma The mechanism 
producing convulsions is not known They cannot be explained 
iv holly on the basis of hypertension Cantaron has shown that 
tv hen muscular twitching is evident in the presence of chronic 
nephritis, there is a diminution of the diffusible calcium of spinal 
fluid It may be that the convulsions result in simultaneous 
existence of diminished calcium and the existing hypertension 
The cerebral type of uremia is the one most frequently seen m 
acute nephritis 

2 Gastrointestinal, with urinous odor to the breath, anorexia, 
nausea vomiting, abdominal distention, and diarrhea This sy mp 
tom complex is usually seen in chronic nephritis 

3 Pulmonary, with paroxysmal dyspnea 

Regardless of the type portrayed, uremia is evidently a toxemia 
produced by a toxin or toxins, the nature of which is not known 

Treatment Uremia, m its many different manifestations, may re 
spond quickly to treatment Intravenous injections of five to ten 
per cent glucose in normal saline will aid materially, particularly 
where dehydration has been induced by vomiting Admimstra 
tion of blood plasma or transfusions of whole blood may be given 
to maintain a more normal blood protein content The loss of 
serum protein is constant in albuminuria 

Chloral hydrate OTan opium derivative may be administered to 
control the acute, con vulsiv e stage of uremia Lumbar puncture 
will frequently stop convulsive seizures, affording temporary re 
tvef of the symptoms In the acute coot ulsvons of uremia, the use 
of intravenous fluids should be carefully watched It has been 
proven that during such a time, there is edema of the brain Any 
addition of fluid will increase the cerebral edema and the com ul 
sions will be intensified The desired effect of increased kidney 
elimination will not occur 
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Chronic Uremia 

It is this form of uremia that is of considerable concern to urol- 
ogists. It is frequently observed in prostatic obstniction of long 
standing. This type of uremia seldom develops except in instances 
of chronic yet extensive impairment of kidney function. The 
onset is insidious and may be continued for months without ap- 
parent effect. 

The symptoms portrayed are less intense in the early stage of 
chronic uremia than those observed in the more acute types. The 
tongue becomes dry and apparent furrows develop on a thick, 
brownish-white coating. The edges of the tongue appear red in 
contrast to the thick, whitish coating. The skin becomes dry and 
scales readily. In instances of extreme loss of weight, the skin ap- 
pears tamly stretched over the bones and joints. Thci e is a Jack of 
desire for food; even the most bland foods may be regurgitated. 
The desire for fluids is lost. The breath becomes heavy and foul, 
presenting the characteristic urinous odor. As the uremia pro- 
gresses and becomes more profound, the digestive disturbances 
and bowel irregularities are intensified. Hiccough is frequently 
constant, resisting all measures to counteract it. Finally, stupor 
develops and coma slowly supervenes, with typical Chcync-Stokes 
type of breathing. As the stupor develops, marked irritability and 
periods of excitement may be observed. Vesical disturbances are 
nearly always present. Albuminuria, retinitis, and vascular 
changes in the retina are frequently seen. 

The blood shows marked retention of urea nitrogen, from 75 to 
150 mg. per 100 cc. of blood is not uncommon. Creatinine shows 
a marked increase; 5 to 30 mg. per 100 cc. are not infrequent. 

The picture portrayed is a slowly progressive, downward de- 
cline and a steadily increasing retention of waste products as the 
renal insufficiency continues. 
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Treatment Treatment of uremia should be (1) The promotion 
of an abundant elimination of urine, (2) the maintenance of 
micturition, (3) general care Relief of the obstructs e uropathy , 
if possible, should be undertaken In the event of prostatic en 
largement, catheter drainage or suprapubic drainage may be 
maintained over a period of months if the patient’s physical con 
dition prevents major surgical procedure Frequently, it is pos 
sible to relieve the advancing uremia and promote a physical state 
permitting the surgical removal of the obstructing prostate or 
other obstructive uropathy 

Diet The proteins may be restricted but not prohibited Re 
striction of proteins to a daily consumption of 30 to 40 Gm 
should be made Carbohydrates in adequate amounts, to balance 
the proteins, should be permitted Vomiting may be present to 
such a degree that the suggestion of food or fluid may cause con 
tmuous regurgitation The vomiting leads to dehydration and 
starvation by the continuous loss of fluid and food and causes the 
nonprotein nitrogen of the blood to mount rapidly Because of 
the vomiting it may be necessary to stop all nourishment by mouth 
and to give fluids by other channels 

Intravenous administration of five per cent glucose in saline, 
blood plasma, or whole blood transfusions may temporarily check 
the downward course The intravenous administration of fluids 
should be given very slowly, never faster than 200 cc per hour 
Occasionally, the progressive decline may be checked Usually, 
however, once firmly established, chronic uremia continues its 
downward course in spite of all measures to forestall it 

NEPHROSIS 

Nephrosis is a degenerative lesion affecting principally the renal 
tubules The clinical picture presented is one of massive edema 
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and albuminuria, associated ivith alteration of the blood chemis- 
try. A very similar picture is presented in the second stage of 
glomerulonephritis. Boyd, in discussing the subject states . . 
'‘that chronic nephrosis is merely the second stage of glomerulo- 
nephritis, in which the glomerular lesions may be minimal, but 
sufficient to damage the renal filter and allow continued escape of 
a large quantity of protein. The other features of the complex- 
edema, low plasma protein, reversal of the albumin-globulin ratio, 
hypercholesterolemia, low basal metabolic rate— may all be sec- 
ondary to this loss." 

Fishberg believes that lipoid nephrosis exists as a clinical entity. 
He considers that one of the most important differential diagnostic 
points in glomerulonephritis is the complete absence, or the 
presence of a minimal number of red cells found in nephrosis, as 
contrasted to varying degrees of hematuria observed in glomerulo- 
nephritis. Lipoid nephrosis (Epstein), genuine nephrosis (Vol- 
hard & Fahr), or chronic nephrosis, if it actually exists, must be dif- 
ferentiated from glomerulonephritis. It is not to be confused with 
amyloid disease of the kidney, the chemical nephrosis of bichloride 
of mercury poisoning, or the toxic nephrosis of pregnancy. These 
three latter conditions exist, but do not present a confusing or 
questionable overlapping of the clinical picture or of the patho- 
logical findings. 

Pathology: The appearance of the kidney is grossly one of a 
“large, white kidney.” The kidney is somewhat enlarged, the cap 
sule stripping readily, exposing a smooth, pale surface . The cut 
surface of the cortex is pale in comparison to the dark pyramids. 
In the cortex are bright yellow streaks or patches due to a deposi- 
tion of lipoid material. Microscopically, the cells of the convo 
luted tubules are swollen and the cell body may be filled with 
lipoid material. In staining, a fat solvent is used, the cells pre 
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sentmg a vacuolated appearance The glomerular capillaries show 
a proliferation of the endothelial lining and their basement mem 
brane shows thickening Identical pathological findings are ob 
sened in the second stage of glomerulonephritis 

Symptoms and Diagnosis: The onset of lipoid nephrosis is in 
sidious It is usually rather far adv anced w hen first obsen ed The 
most characteristic symptoms are those of marked edema and 
massive albuminuria The urine is of high specific gravity, 
showing many casts but no red cells There is a sharp increase of 
blood cholesterol, which may rise to 700 to 800 mg per 100 cc 
There is no evidence of retention of blood urea nitrogen, the 
blood pressure is normal but there is a moderate but progres 
sive anemia The anemia probably results from under nutrition 
rather than indicating definite thyroid disease The basal meta 
bolic rate is Iov\ General symptoms such as headache, malaise and 
anorexia may accompany the onset of the edema Loss of weight is 
common but is often masked by the massive edema When the 
edema is controlled, the loss of w eight w ill become e\ ident Renal 
insufficiency and uremia do not occur The condition runs a 
chronic course with remissions The patient is piedisposed to in 
fcctions, notably pneumococci peritonitis, w hich may be fatal In 
children the condition is frequently found associated with 
sinusitis 

Cystoscopy There are no pathognomonic cystoscopic charac 
tenstics of lipoid nephrosis There is usually no impairment of 
renal function as revealed by dye elimination tests A relative 
urinary output is maintained 

AMYLOID NEPHROSIS 

Amyloid nephrosis of the kidney results from advanced tuber 
culosis, chronic suppuration, or syphilitic lesions Some investi 
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gators believe that amyloid disease should always be considered in 
chronic pulmonary tuberculosis with suppurative complications 
in which albuminuria, casts, and edema occur. The amyloid 
material is deposited in the glomeruli of the kidney. It also in- 
volves the walls of the arterioles with stoppage of the circulation 
through the glomeruli. In this way, there is an interference of re- 
nal function which ultimately may account for renal insufficiency. 
As a result of obstruction to the glomerular circulation, the con- 
voluted tubules may gradually atrophy. The tubules are replaced 
by fibrous tissue. The shrinking of the fibrous tissue produces a 
contracted kidney similar to that of chronic nephrosclerosis. 

NEPHROSCLEROSIS 

Essential hypertension is accompanied by degenerative, fibrotic, 
and sclerotic changes in the kidneys known as nephrosclerosis (Fig. 
323) Nephrosclerosis may be divided into two groups: (1) Be- 
nign nephrosclerosis is a renal sclerosis with benign hypertension 
and little or no renal insufficiency; (2) malignant nephrosclerosis 
is a renal sclerosis with malignant hypertension and marked renal 
insufficiency. Both conditions show hypertension but the renal 
changes vary. 

BENIGN NEPHROSCLEROSIS 

In the benign form, the patient may live for many years with- 
out signs or symptoms of renal insufficiency. Sooner or later the 
.renal impairment will be revealed by a lowering of the specific 
gravity of the urine, the presence of a slight amount of albumin 
and the occasional presence of granular or hyalin casts. Glomeru- 
lar sclerosis may continue for years. A cerebral vascular accident 
or cardiac impairment resulting from the hypertension usually 
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intervenes before complete renal insufficiency and uremn de 
velop 

MALIGNANT NEPHROSCLEROSIS 

Relatively ten per cent of all cases of hypertension develop sen 
ous impairment of renal function De\elopment of renal failure 
may occur after short or long penods of benign hypertension The 
power of urine concentration by the kidney is rapidly lost The 
specific gravity of the urine becomes stationary at a relatively low 
figure of 1 010 or below Albuminuria is present with the asso 
ciated presence of casts and red blood cells A rapidly progressive 
retention of nonprotein nitrogen of the blood is present Uremia 
ensues with the rapidly advancing renal insufficiency 

THE SENILE ARTERIOSCLEROTIC KIDNEY 

This form of nephrosclerosis is only a part of a generalized 
arteriosclerosis There is neither hypertension nor renal msuffi 
ciency present The kidney is contracted and scarred, w Inch is the 
result of infarcts induced by marked atheromatous changes in the 
aorta and renal artery The renal artery may be so markedly 
atheromatous that the lumen may be distinctly narrowed Inter 
spaced betw cen these areas of fibrosis and scarring, normal secret 
ing parenchyma exist Albutt describes it as a "starved but not a 
corrupt kidney, sufficient for the smaller life of an elderly man 
The condition does not result from essential hypertension, be 
cause what remains of the parenchyma excretes normally so that 
there is little or no danger of renal failure 

MERCURY NEPHROSIS 

Mercuric bichloride poisoning produces a very destructive 
variety of nephrosis Besides the renal lesions, gastrointestinal 
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ulcerations are common. Regardless of the mode of entry into the 
body by the mercury salt (skin, vaginal mucous membrane, or 
mouth), it is passed into the large bowel, producing an intense 
hemorrhagic colitis. It is also excreted by the kidney with the pro- 



Fig. 323 — Kidney — Nephrosclerosis, arteriolar type (essential benign hyper- 
tension). Lowpower photomicrograph showing a small renal arteriole, the site of 
concentric hyperplastic sclerosis. Note similar changes with obliteration of 
arterioles, interstitial fibrosis and glomerular scarring. 

(Courte*/ of Dr. Lawrrnce W. Smith and Dr Edwin S Gm!t ) 


duction of characteristic phenomena, anuria and marked non- 
protein nitrogen retention. Although death may occur from renal 
failure (uremia), in many cases it is due to the extraurinary lesions 
produced by the poisonous agent. Edema is conspicuous by its 
absence. 

Pathology: The renal lesion is confined to the tubular epithe- 
lium where necrosis with calcification takes place. The extent of 
the renal lesion is in direct ratio to the amount and concentration 
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of the mercury delivered to the kidney through the blood stream 
(Fig 324) For this reason the condition is bilateral both kidneys 
being uniformly affected The renal lesions vary from mild con 
gestion to extensive necrosis with calcification and coincident 
urinary suppression and inum The acme calcification ocairs 



Fig 324 — Xidnej — Acute toxic nephrosis (bichloride poisoning) Photom cro- 
graph in which advanced tubular degeneration and necrosis are seen Isote dis- 
tribution especially to convoluted tubules. 

(Courtcsv of Dr Lawrence VV Sm h and Dr Edw n S Gault ) 


within a period of a few hours the calcium salts are deposited in 
the masses of necrotic cells within the tubules As these patho 
logical processes continue anuria becomes complete There is 
also a continuously ad\ ancing destruction of body protein There 
is a loss of sodium chloride caused by \ommng Dehydration ism 
duced by vomiting and by diarrhea These factors contribute to 
the production of extreme nonprotein nitrogen retention in the 
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Symptoms and Diagnosis: The ingestion of bichloride of mer 
enry is usually immediately followed by vomiting and diarrhea. 
The patient may succumb to a condition resembling surgical 
shock before any renal damage is demonstrable. The majority ol 
patients recover without evidence of renal damage, due to the fact 
that the vomiting is so immediate that absorption of the poison 
never occurs. In those instances where absorption has occurred, 
the symptomatology is characteristic: Anuria, complete and rc 
maining so, regardless of all efforts to restore urinary secretion, 
vomitingand diarrhea; and a continuously advancing retention of 
blood nonprotein nitrogen are evident. Uremia and ultimately 
death ensue. 

Cystoscopy: There are no pathognomonic features. Anuria be- 
ing complete, there is no evidence of kidney function as revealed 
by dye function tests. Ureteral catheterization reveals a normal 
patulousness of the ureters. Pyelography is definitely contraindi- 
cated but, if done, it would reveal a normal kidney pelvis and 
calices. Intravenous urography is useless due to complete lack 
ot urinary excretion. 

Treatment: Rosenthal, 1934, advocated the use of sodium form- 
aldehyde sulfoxylate as the specific antidote for acute mercury 
poisoning. The procedure of administration, as originally sug- 
gested, is: Immediate gastric lavage by stomach tube using a five 
per cent solution, permitting 200 cc. to remain in the stomach 
after completion of the lavage. An intravenous injection of ten 
Gm. of the salt dissolved in 1 00 to 200 cc. of distilled water should 
be administered slowly, taking 20 to 30 minutes. After six hours, 
intravenous injection may be repeated, using 0.1 Gm. of sulfox- 
ylatc per kilogram or a total of five Gm. for an adult of average 
weight. High colonic irrigations with a 1 : 1 000 solution of sulfox 
ylate may be used once or twice a day. 

The important factors influencing the outcome of such a regime 
747 



CLINICAL CYSTOSCOm 


are The amount of the poison ingested, the amount vomited the 
amount absorbed and the promptness with which the antidote is 
administered It is believed that the damage to the renal tissues is 
complete within a few hours after ingestion of mercuric bichlo 
ride, that the administration of sulfoxylate solution is useless after 
two or more hours 

Bilateral decapsulation has been suggested, but as yet no statisti 
cal data are a\ ailable as to the efficiency of such a procedure 

RENAL RICKETS 

Renal rickets is a form of dwarfism or stunted body develop 
ment in association with and probably resulting from renal in 
sufficiency 

In 1883, Lucas attracted considerable attention to the subject 
He found that the presence of albuminuria occurred in certain 
types of rickets and called the disease rickets of adolescence 
Fletcher and also Parsons (1911) were able to demonstrate the re 
lationslup between renal insufficiency in childhood and skeletal 
bone changes Barber, 1911, who has written extensively on tile 
subject and to whom credit is given for the establishment of the 
condition as a clinical entity, defined it as a condition of stunted 
development, associated bone deformities of the late rickets type 
due to an insidious chronic interstitial nephritis of obscure 
etiology 

The relationship between the rachitic bone changes and renal 
insufficiency is obscure Renal rickets is usually observed in late 
childhood but beyond question, the renal insufficiency dates from 
birth or from early infancy There are no specific forms of renal 
dysfunction in which the condition is allied but it is observed in 
the presence of chronic nephritis or bilateral obstructive urop 
athy where there is a gradual developing and advancing renal 
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insufficiency. As Greene has pointed out, it is not the pathological 
changes in the kidney, but rather the functional renal insuffi- 
ciency, regardless of its cause, that determines the clinical picture. 
However, Price and Davie believe that renal rickets is a syndrome 
common to the two separate and distinct diseases, one the late 
sequelae of hyperparathyroidism; and the other, renal insuffi- 
ciency. 

It may thus be seen that the cause of renal rickets is obscure and 
undetermined. There are several theories, but none can fully 
explain the clinical picture presented. 

1 . Renal theory, in which there is a clinical deficiency resulting 
from renal insufficiency regardless of its cause. 

2. Hyperparathyroid theory, in which there is parathyroid 
hypertrophy secondary to renal insufficiency. 

3. Pituitary diencephalon theory, in which both the pituitary 
and the diencephalon are diseased and the syndrome presented 
results from a combination of the features of both diseased struc- 
tures. 

Out of all this haze of uncertainty stands a stunted, dwarfed 
child with definite progressive renal insufficiency, whose life span 
is short and whose chance of cure is remote. 

Symptoms and Diagnosis: The condition begins undoubtedly at 
birth. It is seldom recognized until after the age of two years, when 
retarded body growth may be noted. It is not until the seventh or 
eighth year that the development of bone deformities may be 
noted. Either sex may he a fleeted. The skin is dry and is occa- 
sionally pigmented. The child is short in stature and walks with a 
waddling gait, which varies in extent with the degree of bone de- 
formity, of which knock knee {genu valgum), is the most common. 
The urine is of low fixed specific gravity and is increased in 
amount. Polydipsia, polyuria, and nocturia are common. As the 
disease progresses, anorexia, headache, nausea, and vomiting are 
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usually manifest. An estimation of blood calcium and blood phos- 
phorus is important. Normally, in children, the blood phos- 
phorus is 3.5 to 5 mg. and blood calcium is 9 to 1 1 mg. per 1 00 cc. 
In the usual type of rickets, the blood calcium increases while 
blood phosphorus decreases. In renal rickets, the opposite is true; 
the blood calcium decreases while the blood phosphorus increases. 
This difference of ratio is a highly significant finding in differen- 
tial diagnosis. As the renal insufficiency increases, a gradual rise 
of nitrogenous substances in the blood and a gradual fall in phcnol- 
sulfonphthalein output trill be noted. Hypertension is uncom- 
mon until the terminal stage, which is usually uremia. 

Cystoscopy: Cystoscopy, if done early, may contribute a great 
deal in ascertaining the presence of obstructive uropathy. As has 
been pointed out, any obstructive uropathy may be the fundamen- 
tal cause of early renal insufficiency. If, by cystoscopy, an ob- 
structive lesion such as vesical neck obstruction or valves of the 
posterior urethra, may be found, much may be done to improve 
the renal insufficiency. Likewise, it is also possible, by cystoscopy, 
to ascertain accurately the degree of renal insufficiency of both 
kidneys. 

Treatment: Little can be offered in the treatment of renal rickets. 
The relief of urinary obstruction, combating the renal insuffi- 
ciency, and the associated acidosis, are the salient factors of treat- 
ment. 

THROMBOSIS OF THE RENAL ARTERY 
(arherothrombosis of the renal artery) 

The analogous similarity between thrombosis of the renal artery 
and coronary thrombosis is emphasized by Wolffe. Thrombosis 
of the renal artery’ is not to be confused with embolism, although 
the clinical manifestations may be quite similar. Embolism of the 
renal artery is an accident resulting from a disease process clsc- 
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where in the body. The origin of such an embolus is generally the 
heart, as the result of a vegetative endocarditis. Thrombosis of 
the renal artery may be considered as a local manifestation of a 
generalized atheromatosis. 

Symptoms and Diagnosis: Pain: Pain in the renal area is a most 
constant symptom. The pain is localized in the renal area and may 
simulate renal colic in its acuteness and intensity. The pain may 
be dull but continuous. 

Tenderness over the affected kidney is invariably present. 

Rigidity of the lumbar muscles is usually present. 

Urinary findings: Immediately following the onset, frequency 
of urination may be experienced by the patient. There is usually 
an increased amount of urine excreted which accounts for the 
frequency of urination. Following the temporary' polyuria there is 
a diminution in the amount of voided urine. Hematuria, in vary- 
ing degrees, is a constant finding. The amount of blood varies 
from a few red cells observed microscopically, to gross hematuria. 

Systemic symptoms are common. Vomiting, headache, abdomi- 
nal distention, and at times, shock may be observed. Abdominal 
distention may present unusual and alarming proportions. Disten- 
tion may be so intense as to simulate paralytic ileus. General physi- 
cal findings point to the presence of a preexistent generalized, 
atheromatous, cardiovascular disease. 

Cystoscopy: There is nothing pathognomonic in the cystoscopic 
picture presented. Individual function tests may' show a diminu- 
tion of percentage elimination of the affected side. If total occlu- 
sion of the renal artery has occurred, the affected side will be 
functionlcss. 

Roentgenological findings arc suggestive rather than absolute. 
Retrograde pyelography does not reveal any abnormalities. The 
pyelogram is nonnal unless there is some associated urological 
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lesion. Intravenous urography may reveal a shaggy, marginatet 
defect within the general outline of the kidney. 

Treatment: Absolute bed rest is essential. Immediately follow 
ing the onset, papaverine hydrochloride may be given intra 
venously or orally in 0.03 to 0.06 Gm. (one-half to one grain' 
doses every three hours. As the acuteness of the condition sub 
sides, the drug may be continued, orally administered, for several 
weeks. 

ANEURYSM 

True aneurysm of the renal artery is rare. The condition was 
first described in 1791. Since that time, less than 80 cases have been 
reported, many of which have not been proven conclusively. 

The cause of spontaneous aneurysm is not known although 
Mat he considers trauma as the most common etiological factor. 
Many of the cases reported did not present a history of injur)' but 
arose because of some primary disease of the blood vessels. Arterio- 
sclerosis, inflammatory changes of the arterial wall, periarteritis 
nodosa, and syphilis are frequently considered as causative factors 
(Fig. 325). 

Symptoms: The symptoms of aneurysm are pain and hematuria. 
The pain may be intermittent with prolonged free intervals. 
Hematuria is usually recurrent and may be initiated with the 
slightest exertion. The aneurysm may rupture into the renal 
pelvis or about the kidney producing acute symptoms of pain or 
hematuria. The hemorrhage following rupture may be so exten- 
sive as to produce a rapidly enlarging tumor of the loin, sudden 
weakness, and the anemia of hemorrhage. The classical signs of 
aneurysm such as pulsation, bruits, and murmurs are seldom 
present. 

Diagnosis: The diagnosis of true aneurysm, if uncalcificd, is im- 
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possible before operation or until it ruptures. If calcified, the 
“wreath” of a rounded or fusiform shadow with light center and 
dense periphery is quite characteristic but must be differentiated 
from calcified lymphatic glands, renal calculi or gall stones. 



Fig. 325 — Aneurysm of renal anerj. 

(Temple University Hospital. Aec. No. 161e ) 

Cystoscopy: There is no pathognomonic cystoscopic finding. 
If hematuria is evident, the appearance of blood from the ureteral 
orifice is not characteristic. 

Treatment: Nephrectomy is the only treatment. 

753 


CLINICAL C\ STOSCOI'^ 



Fig 3 26 — Pen renal abscess with resultant renocohc fistula external sinus and 
ureteral stricture A loop of duodenum lies between the colon and the kidnes 
d i recti) above the sinus. 

(Courtesy of Dr M ley B Wesson and Journal of Urology I93S 39 589 ) 

RENOINTESTINAL FISTULvE 

A fistulous tract existing between a kidney and the bowel is not 
uncommon Renomtestinal fistulae are secondary to a chronic 
inflammatory lesion of the kidney The inflammation is asso 
ciated with a perinephritis or perinephric abscess The kulnc ) 
may rupture directly into the intestine or indirectly through an 
abscess The ultimate rupture of the kidney or perinephric ab 
scess may be into the colon or the duodenum (Fig 326) The in 
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flamed kidney or trallcd-off abscess becomes attached to the colon 
or duodenum by fibrous adhesions. When perforation takes 
place, the fever subsides and the perinephric tumor disappears as 
the pus is evacuated through the newly created fistulous tract (Fig. 
327 ), 

Symptoms: The symptoms of renointestinal fistulae vary ac- 
cording to the position of the perforation. Gastrointestinal symp- 
toms are evident in those instances in which the perforation exists 
with the duodenum. Weight loss and anemia are common. The 
preceding perinephritis or perinephric abscess presents the classi- 
cal symptoms of chills, fever, and occasionally a palpable tumor in 
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the loin may be elicited. When a fistulous tract exists direct!) 
between the kidney and the colon, continuous dull pain may be 
experienced. In the presence of any fistulous tract communicating 
with the kidney or renal pelvis, p) uria is a constant finding Hema- 
turia, in microscopic or in gross amounts, may be present. 

Cystoscopy ■ There is nothing pathognomonic of fistulous tract 
formation referable to the bladder. It is usual that an inflamma- 
tion of varying intensity is present The ureteral orifice of the 
affected side may be markedly inflamed and edematous, as would 
be observed in acute infection of the upper urinary tract. The 



Fig 328 — Reno- gallbladder fistula Note the w ide distribution of the 
radiopaque medium 

fCourteiy ol Dr C P C amfcalvo Temple Cnivemly Ace No 25465) 
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ureteral urine may show varying numbers of pus cells. None of 
the findings is characteristic. 

The greatest diagnostic finding is to be obtained by retrograde 
pyelography. The sinus and the organs to which the sinus extends 
may be outlined by the opaque medium (Fig. 328). 

Treatment: Nephrectomy is indicated, with dissection of the 
fistulous tract. Closure of the distal end of the sinus is imperative. 
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URINARY TUBERCULOSIS 

Renal tuberculosis is one of the most interesting and important 
diseases affecting die genitourinary system. Renal tuberculosis is 
usually associated with or follow ed by ureteral and \ esical involi e- 
ment. The disease is considered in its relationship to all three 
organs (Plate lxx). 

The variations, changes, and ramifications of genitourinary 
tuberculosis are such that the progress of the disease is unpredict 
able. Being so unpredictable, vital interest is maintained clini- 
cally, cystoscopically, operatively, and pathologically. Because of 
all the varied changes portrayed by this condition, the cystoscop- 
ist is called upon to exert his greatest skill in manipulation and 
interpretative ability of the lesions present. Cystoscopy and cys- 
toscopic manipulation may be difficult in advanced chronic renal 
tuberculosis with secondary contraction and irritability of the 
bladder. Skill and gentleness of technic are basic keynotes to be 
carefully observed in spite of anesthesia or analgesia. Trauma, 
added to the already present infection, may be the causative factor 
in making life, which is already uncomfortable, one of abject 
misery' for the patient. 

Renal tuberculosis is a secondary tuberculous lesion. Of all 
the tuberculous lesions of the urogenital sy stem, renal tuberculosis 
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Usually no evidence of 
enlarged kidney. Tender- 
ness at costovertebral 
angle. 

Urine 

Hazy or cloudy. Loaded 
with pus cells, Some red 
blood cells. Sterile to 
routine culture Stained 
sediment reveals typical 
bacillus. 

Cystoscopic data 

Bladder capacity limit- 
ed, bladder markedly ir 
ntable. Mucosa marked 
ly congested, with tuber 
do in neighborhood of 
ureteral orifice on affect- 
ed side. Later, ulcera 
tions are observed Ex- 
tensive involvement of 
entire bladder follows 


Meairmopy 

Urinary efflux difficult tu see. Area surround 
mg ureteral orifice shows hyperemia, tubercle 
formation and later ulcerations. Ureteral ori- 
fice is distorted, may be elevated or crater-tike 
(golf hole) Fntire area surrounding orifice 
appears rigid and *tiff 

Ureteral catheterization 
Ureter may lie readily calheterncd or be oc 
eluded, preventing catheterization to kidney 
Urine, when collected, pale but cloudy, low 
specific gravity, acid. Sediment reveals pus 
and tubercle bacilli. 


Sjmplomi 

kidney 

Symptoms referred to 
Not a prominent symp- 
^ Pain 

tom Usually no pain 
until late in the disease. 

Constitutional 
s) mptomi 

Loss of weight and en 
ergy. As the disease ad- 
vances, chills, night 


Bladder symptoms 
Prominent, may be only 
symptomatology. Marked 
frequency of urination- 
smarting and burning on 
urination. Occasional 
hematuria Irritable py 
trna and polyuria. 


Phenolsulfonphthalein 
If ureter is occluded, no specimen, or de- 
layed, impaired percentage of functional 
ability. 


x ”> \r-iy 

Plain May reveal old calcified lesion. V 

Pyelography • Shaggy, moth-eaten area of the 'yv' ' - 
caly x— major or minor ealiees Va 


PLATE LXX. 
Renal Tuberculosis. 
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is by far the most important. Renal tuberculosis may occur in 
either sex, at any age; it may be unilateral or bilateral. It has been 
definitely established that renal tuberculosis is a local manifesta- 
tion of a constitutional disease. It has also been confirmed that 
there is a definite predilection of the tuberculous infection to 
spread to the organs of the associated genital system; the prostate, 
seminal vesicles and epididymi. The opposite is likewise true that 
involvement of the epididymi, prostate, or seminal vesicles is fol- 
lowed by tuberculous lesions of the kidney. It is believed that so 
far as the urogenital system is concerned, the kidney is the most 
frequent initial site of the infection and that the epididymi, pros- 
tate, and seminal vesicles are secondarily invaded. Bum pus, in a 
survey of 606 cases of genital tuberculosis, found kidney involve- 
ment 330 times. It may be impossible, in the presence of a com- 
bination of lesions, to determine the site of the initial lesion of the 
urogenital system. Once a diagnosis of urogenital tuberculosis has 
been made, a careful and systematic examination of the entire 
genitourinary system is indicated. The author has observed two 
men, 19 and 27 years of age, who submitted to orchidectoiny be- 
cause of a unilateral ulcerative tuberculous epididymo-orchitis. 
Both were without urinary symptoms. Examination revealed the 
presence of a progressive tuberculous process of one kidney. Both 
men submitted to nephrectomy and were ultimately cured. A 
highly important fact was that at no time did either complain of 
urinary symptoms and only by routine examination was renal 
tuberculosis discovered. 

Ordway and Medlar, in a ten years* survey, found that among 
the known tuberculous patients, 7.7 per cent showed tubercle 
bacilli in the urine. Of these, 77 per cent had no clinical symptoms 
suggestive of renal tuberculosis. 

Age and Incidence: Renal tuberculosis is predominantly a dis- 
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ease of early adult life. Caulk found the average age to be 31 
years. G. J. Thomas, in a survey of 153 cases, found the average 
age was 32 years; the youngest was two years of age; the oldest was 
81. Wildbolz found the occurrence of renal tuberculosis between 
20 and 40 years in 71 per cent of 315 cases. These figures are those 
in which renal tuberculosis was known to exist. Statistical data 
of the incidence of renal tuberculosis in general surveys show 
more clearly the frequency with which renal tuberculosis occurs. 
Selleras and von der Becke, in an analysis of 1724 individuals with 
urinary symptoms, found the occurrence of renal tuberculosis in 
16 per cent. Kuester, in 5338 autopsies, found 158 cases or rela- 
tively 3 per cent. Kapsammer, in an analysis of 20,777 autopsies, 
found renal tuberculosis in one percent of the cases. G. J. Thomas 
found its occurrence in 17,777 autopsies to be 0.62 per cent. 

Pathology: Renal tuberculosis is a hematogenous or blood-borne 
infection. It results from the introduction, implantation and 
germination of the tubercle bacillus in the kidney from a primary 
focus elsewhere in the body. The primary' focus is usually the 
lungs. The infection spreads by way of the lymphatics to the 
mediastinal lymph nodes. The tubercle bacillus may be swallowed 
(bovine bacilli in milk), and lodge in the intestinal mucosa with 
the formation of a tubercle. The bacteria arc picked up by the 
lymph channels and carried to the mesenteric lymph nodes. The 
primary lesion in the lung or intestine may heal or progress. The 
metastatic implantation in the lymph nodes may remain quiescent 
for years, to become active long after the primary lesion has healed. 
Invasion of the blood stream ultimately occurs by way of the lym- 
phatic system through the thoracic duct. This tuberculous septi- 
cemia or bacillcmia may be overwhelming, with the production of 
a generalized miliar)' tuberculosis. The infective emboli may be 
carried to the bones, joints, kidneys or other distant organs or areas 
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with the production of definite and topical tuberculous lesions at 
the site of lodging 

It is possible that renal tuberculosis ma) result from a secondary 
lesion elsewhere in the body (bone, joint, genital organ), or that 
both the renal lesion and the other secondar) lesions may hav e 
their origin from the same primar) focus in the lungs or intestines 

It is now quite generall) recognized that renal tuberculosis is 
a secondary hematogenous infection and is ne\er primary in the 
kidney It has been belies ed by some obseners that the presence 
of tubercle bacilli in the urine does not signify or pro\e the occur 
rence of renal tuberculosis Cohnhenn first advanced the theory 
that such organs as the liter, intestines, and kidney can excrete 
bacteria from the blood stream as a sort of physiologic function 
Wyssokowitsch, in 1886, refuted this theory, but many still believe 
the fallacy of the Cohnheim theory as an easy explanation for bacil 
luna In recent y ears, Helmholz, Montgomery , and Allen , Liber 
thal and ton Huth, hate conclusttely shown that the normal kid 
ney cannot physiologically excrete the tubercle bacillus and that 
die finding of the tubercle bacillus in the urine, withdrawn 
directly from the kidney, protesconclusitely the presence of renal 
tuberculuosis 

Medlar belietes that renal tuberculosis is bilateral during the 
stage of invasion He has dearly demonstrated this fact m experi 
mental work with animals and in the examination of microscopic 
sections of kidneys obtained from humans w ho hav e died of tuber 
culosis Medlar advocates examination of serial sections of the 
whole of both kidneys in proving the possibility of minute bealcd 
processes This work has been substantiated by Band w ho demon 
strated bilateral tuberculous lesions in each of five individuals 
who, during life, excreted tuberde bacilli, but at autopsy no 
macroscopic ev idencc of renal tuberculosis could be found Hin 
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man, however, refutes this by stating- . . . “The assumption of 
initial bilaterality is unwarranted. There is no reason to assume 
the infection of both kidneys, because the infection is blood-borne, 
than to assume that both knees must be infected because one is, or 
both femurs, or any other two similar parts of the body. Further- 
more, staphylococcal renal infections, which are always hema- 
togenous, are usually unilateral, even when acute and fulminat- 
ing.” 

There is little evidence clinically that a single kidney is prim- 
arily infected by the tubercle bacillus and that its fellow is subse- 
quently infected by an ascending infection from the bladder by 
way of the ureter, Thomasnnd hisassociaies believe lhai bilateral- 
ity occurs in 60 per cent of cases during the stage of invasion and 
the incidence of bilateral infection will be greater if earlier and 
more careful examinations of the kidney are made. In their ex- 
perience, bilateral infection occurs in 46 to 61 per cent of early 
and late lesions of renal tuberculosis. 

Undoubtedly a great degree of the misunderstanding of such a 
vital subject rests with the interpretation of the pathologist. Be- 
yond question, the microscopic scars of healed tuberculous lesions 
of the kidney do not materially differ from those produced by 
other chronic inflammations. These minute scars arc generally 
overlooked or arc not considered as healed tuberculous lesions. 

This highly controversial point regarding the spontaneous heal- 
ing of early tuberculosis is still debated by some investigators. The 
investigative work of Medlar, Band, Thomas, Stcbbfns, antf San- 
dell; Beach and Shultz; Baggcnstoss and Greene; Keyes, Putschar, 
and others have shown conchisii-ely tli.it the early lesions of tuber- 
culosis do heal spontaneously in some instances. It can then be 
assumed that the simultaneous hematogenous implantation of 
tubercle bacilli in both kidneys will heal in sonic instances. In 
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other instances, the healing process may be on one side only, while 
on the other side, destruction of kidney tissue continues until the 
diseased kidney is removed cither on the operating table or on the 
autopsy table. By the same token, it is a generally conceded fact 
that the presence of tubercle bacilli in the kidney urine proves a 
tuberculous disease in a given kidney. The sustained disappear- 
ance of the organisms from the kidney urine, with no return for 
years as shown by repeated laboratory tests, should attest clinical 
healing of the former lesions. 

It is generally assumed that renal tuberculosis follows the 
lodging of a bacillus-laden embolus. The site at which such an 
embolus lodges has been a subject of much conjecture. Medlar, 
following extensive study of the kidneys of tuberculous patients 
who did not have urinary symptoms, and in experimental tuber- 
culosis in animals, came to the conclusion that there were three 
types of renal lesions: 75 per cent were cortical; } 1 per cent were 
medullary and 13 per cent were cortico-medullary. The cortical 
lesions arc believed by some writers to be usually a part of miliary 
renal tuberculosis and are nonprogressive. The medullary lesion 
usually grows relatively fast. Medlar believes that such lesions 
occasionally heal, but more frequently the tubercle will spread, 
opening ultimately into a renal tubule or papilla and then be able 
to discharge its contents into the renal pelvis. If the medullary 
tubercle is near a calyx, the clinical symptoms of renal tuberculosis 
will appear relatively early; if at the base of a pyramid, a consider- 
able portion of the kidney parenchyma will be involved befoie 
pelvic infection occurs. Both Lieberthal and Wildbolz believe 
this type of renal tuberculosis develops first in a renal papilla. 
Medlar, after his extensive and exhaustive study, concluded that 
the smaller lesions were of two types. One of vascular origin 
within the capillary tuft of a glomerulus, or within a capillary bc- 
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tween the convoluted tubules in the pyramids. The commonest 
was the lesion within a glomerulus. The second type of lesion was 
found to have its origin within the lumen of a tubule either in the 
lowest point of the loop of Henle or in the collecting tubules in 
the pyramids. This type of lesion was always secondary' to an 
ulcerating lesion higher up in a tubule and tubercle bacilli were 
discharged into the lumen of the tubule. 

The lesions of renal tuberculosis may be grouped: 

1 . Acute bilateral miliary tuberculosis. 

2. Chronic renal tuberculosis. 

1. Acute bilateral miliary tuberculosis of the kidney usually 
occurs as part of a generalized miliary tuberculosis. As the clini- 
cal picture is one of rapid, fatal termination, there is little that can 
be done so far as treatment is concerned, except to maintain com- 
fort for the patient. The general condition is so rapid that suffi- 
cient time does not elapse to permit caseation and cavity formation 
in the kidney. The kidney, as well as other structures, is studded 
with tubercles one to two millimeters in diameter. The urine con- 
tains tubercle bacilli but no pus cells. The condition is generally 
one of infancy and childhood. Mathe has pointed out that the 
younger the child, the more rapid the progress of the disease. 
Caulk believed that in the less virulent cases, healing could take 
place if resistance to the generalized bacterial dissemination could 
be maintained. 

2. Chronic renal tuberculosis is the form which is of the most 
importance to the urologic surgeon (Fig. 329). Chronic renal 
tuberculosis is, within itself, a progressive, destructive lesion. 
Usually, the initial lesion begins as a typical tubercle in or near 
the immediate neighborhood of a pyramid. The tubercles tend to 
spread and coalesce (Fic. 330), always showing a tendency to 
progress. Tuberculous lesions, once established, vary so much in 
appearance that no single description could apply to them all. 
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They vary from a simple nodule within a pyramid; a simple 
ulceration of a papilla; cavity formation involving one pole of the 
organ (Fig. 331), to complete destruction of the kidney (Fig. 332), 
as the result of either pyonephrosis or caseation with fibrosis and 
atrophy. In many instances, the kidney will show several different 
types of lesions when examined after removal (Fig. 333). 

The variegated appearance of the lesions depends greatly upon 
the activity and virulence of the organism, the resistance of the 
individual to the invading organism and the condition of the 
ureter. Early involvement of the ureter, with resulting urinary 
stasis, does much to intensify the destructive process. 


A. Ulcerative cavernous type, moderately advanced. Small cavity in apex not 
communicating with pelvis. Lower calyx destroyed. A stogie, deep-lying 
focus embedded in the parenchyma involving one of the pyramids but having 
no communication with the pelvis. Ureter shows no anatomical change. 

Retrograde pyelography would show erosion in lower portion of kidney. 

Intravenous urography — some delayed function with evident erosion of 
lower calyx. 

B. Ulcerative cavernous type, advanced. Large cavity involving upper portion. 
Middle portion shows erosion of the parenchyma without communication 
with the pelvis. Lower portion shows extensive ulceration of parenchyma 
with communication with the pelvis. Ureter thickened but patulous. 

Retrograde py elography — cavitation and ulceration. 

Intravenous urography — delayed function of poor concentration. 

C. Mixed type. Advanced stage. Marked cavitation of upper portion having 
communication with pelvis. Middle portion shows an ulceration with com* 
munication with the pelvis. Lower pole functionally normal. Ureter thick- 
ened but patulous. 

Retrograde pyelography — cavitation of upper portion of kidney. 

Intravenous urography — poor, delayed function. 

D. Complete destruction of kidney. Entire kidney parenchyma convened into 
large, irregular cavities. Ureter thickened, partially or completely occluded. 

Retrograde py elography — if ureter is open, marked multiple cavitation in- 
volving entire kidney. If ureter is dosed, pyelography impossible. 

Intravenous urography — functionless kidney. 

E. Complete destruction of kidney. Masses of caseous material occupy the areas 
between the columns of Bcrtim. Marked deposition of lime salts is present 
which will be seen on the roentgenogram. The ureter is dilated, thickened 
and closed. 

Retrograde py elography- — impossible. 

Intravenous urography — functionless kidney. 
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There are three principal groups of pathologic changes pro- 
duced b) the invasion of the tubercle bacillus: 

(а) The caseocax emous t) pe. 

(б) The disseminated nodular t)pe. 

(c) The fibrous or mduratix e t) pe. 



Fig. 330 — Renat tuberculosis. Multiple caseous ateas of Tuberculosis insolving 
" idely separated areas of the kidney 
(Temple University Hospital. Ace Jio. 3316 ) 


(o) The caseocnvernous type of chronic renal tuberculosis is 
the most common form If the original medullar) lesion is in the 
form of a minute ulceration on the surface of the papillae, with 
earl) infiltration of the neighboring calyx, clinical signs nil! be 
q ui chi) manifest Howexer, if the lesion originates deep in the 
parenclqma at the base of a pyramid, it ma) attain a considerable 
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size before reaching the pelvis and the establishment of symp- 
toms. Once established, these lesions show little tendency to heal 
but continue to progress to a more advanced stage. The fully ad- 
vanced stage is marked by characteristic changes in color, contour 
and consistency of the kidney. The end stage shows marked lobu- 



Tig. 331 — Renal tuberculosis. Local it ed caseous tuberculosis of the lower 
pole of the kidney. 

(Temple Uaoersitj Hospital, Ace. No. 3635. ) 


lation and, finally, renal destruction. Of all the forms of chronic 
renal tuberculosis, the caseocavernous type is the commonest. The 
lesions in the advanced stages may be most marked in the paren- 
chyma or the lesion may involve principally the pelvis and ureter. 

Calcification frequently occurs in association with caseation. 
The entire kidney may be calcified or there may be a single dense 
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Fig. 332 — Rena! tuberculosis Complete destruction of the parench>ma of the 
Sidney Nothing remains except the thin outer fibrous capsule 
(TrmpJe Un ers ty Jlosp u! Act r.o '’839 ) 

area of calcification uhich m the roentgenogram, may appear as 
a single calculus The calcification is not usually of uniform con 
sistency but presents a moth eaten appearance More fre 
quently small calcareous deposits appearing singly or in groups, 
may be seen irregularly scattered throughout the roentgenogram 
of the kidney The tubercle bacillus frequently imades a kidney 
already subjected to diseased conditions such as calculus liy drone 
phrosis tumor polycystic disease complicating the clinical 
picture of both conditions Perinephritis is rclatn cly common in 
its occurrence in renal tuberculosis Permephntic abscess is not 
an uncommon occurrence 

Bugbee recently reported a true tuberculoma of the kidnes in 
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which the tuberculous process presented a definite tumor forma- 
tion. There was neither necrosis nor cavity formation within the 
nodule although active tuberculosis and rapid formation of tuber- 
cles was found throughout the kidney (Figs. 331, 335). 

(It) The disseminated nodular type: This is a rare type of renal 
tuberculosis. The renal parenchyma is replaced by a diffuse cor- 
ticomcdullar fibrosis and numerous areas of conglomerate tuber- 
cles. Cavity formation is absent. 
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(c) The fibrous or indurative type: The outstanding feature 
of this sclerotic form is the widespread fibrous tissue change and 
the almost complete lack of tubercles. The tubercles are so few in 
number that prolonged microscopic search may be necessary to 



Fig 3M — Tuberculoma of kidne) Tuberculoma fills the renal pelvis 
(CoortMy of Dr Ileniy G Bojbee and Journal of Uroloff y. 1911, <6 35S ) 


locate a single one. The fibrous tissue changes may be so extensive 
as to cause a marked reduction in the size of the kidney, and on 
microscopic examination, a histologic picture not unlike that of a 
secondary contracted kidney of chronic glomerulonephritis may 
be seen. 

Ureteral and Vesical Lesions: Tuberculous imohement of the 
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ureter and bladder appears quite early in some instances; late in 
others, or may never occur. It is usually the rule that involvement 
of these structures does occur. Once the medullar)' tubercle has 
ruptured into the renal pelvis, tubercles appear on the mucosa of 
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Tip. 335— Tuberculoma of kidney. Microscopic sea ion shows endothelial cells, 
(ymphoid infiltration and giant cells. 

(Courtesy of Dr. Henry G. Bugbet and Journal of Urology, 1941. 46.111.) 


the renal pelvis. The tubercle bacilli are carried down by the 
urine, implanting themselves in the ureteral wall, producing char- 
acterisdclcsions. The lesions are usually near the lower end of the 
ureter although the condition may be diffuse. In some instances, 
the tubercles break down forming distinct ulcerations on which 
calcareous deposits may take place. Again, the ureter may show 
definite stricture formation as the result of the infection invading 
the deep coats of the ureter. The ureter may show extensive calci- 
fication throughout its entire length. Dilatation of the ureter is 
common as the result of the inflammation and partial occlusion. 
When total occlusion of the ureter occurs, cither as the result of 
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calcification or by ciscous materia! autonephrcctomy results The 
final result of autonephrectomy is a pyonephrosis a complete 
calcification or an atrophied kidney The occluded kidney is a 
definite menace because of the constant danger of a generalized 
miliary tuberculosis resulting from the \ indent bacilli within the 
caseous filled duties 

As the infected urine is continuously passed into the bladder, 
the first \esical changes are usually around the corresponding 
ureteral orifice A greater area of the bladder gradually becomes 
imohed Later ulcerations occur the musculature becomes in 
filtrated and subsequent contraction occurs There is rarely 
caseous degeneration of the bladder as is seen in the kidney 

Symptoms It is an established fact that the early lesions of renal 
tuberculosis exist both clinically and pathologically without pro 
ducing symptoms It is likewise true that renal tuberculosis ma\ 
be fulminating producing \ery sc\ere initial symptoms The 
disease usually deselops so slowly and insidiously that it may be 
rather far advanced before patients come under obsen ation The 
majority of patients are well nourished and apparently m good 
health during the early stages of the disease 

As the result of the continuous irritating bladder symptoms 
loss of sleep loss of appetite, and the fear of drinking fluids these 
patients suffer with fatigue and lowered resistance with consc 
quent impairment of their general physical condition They may 
fall MCtims to the mages of an imercurrcnt infection 

Patients are usually made worse by local bladder treatments 
Tuberculosis of the bladder and kidney should always be sus 
pected in the presence of a chronic cystitis that is not amenable to 
ordinary methods of treatment , 

1 Urinary disturbances Frequency of urination is the most 
common symptom It is the first symptom in 73 to 8 j per cent of 
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the cases. The onset is gradual, but on direct questioning it will 
be learned that the time between urination will be decreased. As 
the disease progresses, the frequency may be so increased, during 
both the day and night, that only a few moments elapse between 
voiding. Sleep or rest is impossible due to the almost constant de- 
sire to empty the bladder. Frequency of urination is usually due to 
tuberculous ulceration of the bladder. 

2. Urgency of urination: At the onset of involvement of the 
bladder, the desire to empty the bladder may be controlled. As 
the frequency increases in intensity, it is observed that there is also 
an inability to control the emptying of the bladder. Urgency may 
become so acute that once the desire to void arises, the urine must 
be passed immediately or incontinence ensues. 

3. Pain on urination is usually a relatively late symptom. As 
the infection spreads to the vicinity of the bladder neck, pain may 
be marked just before, during or after urination. The irritation 
at the vesical neck may be so acute that a reflex spasm of the vcsicil 
sphincter is produced. This reflex spasm is known as tenesmus or 
strangury. Due to the marked inflammatory reaction present, ex- 
pulsion of a few drops of blood may occur at the end of each urina- 
tion (terminal hematuria). 

4. Bladder capacity: As the symptoms referable to the bladder 
develop and increase, the capacity of the bladder may be reduced 
to 50 or 100 cc. As the infection spreads into the muscular coats 
of the bladder, a condition known as ‘'contracted bladder” may 
develop, so that urination is necessary during both the day and 
night, at very frequent intervals. 

5. Pyuria becomes apparent with the first ulceration of tire 
renal papillae and is continuous throughout the course of the dis- 
ease. Closed parenchymal lesions may become extensive witli 
almost complete destruction of one pole of the kidney without 
communicating with the renal pelvis. The expensive nature of the 
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lesion cannot be estimated by the extent or degree of pyuria 
present The presence of renal tuberculosis should always be sus 
pected in the presence of pyurn in an acid urine that is negative 
to ordinary culture 

6 Hematuria The occurrence of blood in the urine is an nn 
portant first sy mptom although it occurs in only fiv e per cent of all 
cases Hematuria may be renal or vesical in origin Its presence is 
more frequently observed in bladder involvement and may be 
noted at the end of eacli urination The passage of long thm clots 
accompanied by renal pain may be such that renal calculus is sus 
pected Periodic hemorrhages may occur, the urine being clear 
between such attacks Such bleeding is suggestive of a relativelv 
mild tuberculous process rather than a severe fulminating mfee 
non Usually , copious bleeding occurs only when the ulcerations 
are well advanced 

7 Pam There is nothing characteristic or pathognomonic of 
such a sy mptom There may be a constant, dull, aching pain or a 
feeling of heav mess m the lumbar region of the affected side 1 he 
pain may occasionally be acute, simulating a renal colic and is due 
to the passage of a blood clot or caseous material through the 
ureter 

Pam over the suprapubic area is usually of a smarting, burning 
character and is associated with extensive tuberculous lesions of 
the bladder 

8 Genital involvement Many patients arc observed whose first 
and only symptom is a subacute or a recurrent unilateral epuhd 
ymius Urogenital tuberculosis should be suspected m any case 
of epididymitis in which gonorrheal urethritis and prostatitis can 
be excluded Repeated examinations of die kidneys and kidney 
urine may be necessary to establish a diagnosis of renal mbcrcu 
losis It is believed that genital tuberculous lesions arc always 
secondary to renal tuberculosis 
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Diagnosis: There are several suggestive features that should 
always be considered and search made for tuberculosis. 

A young individual of either sex, presenting a history of fre- 
quency and urgency of urination, nocturia and polyuria, and on 
voiding, the urine is found to contain pus cells; or a patient ex- 
hibiting protracted and recurrent cystitis without demonstrable 
reason; or a male exhibiting recurrent epididymitis where gonor- 
rheal urethritis and prostatitis can be excluded, should be 
examined carefully for tuberculosis. 

History: A carefully elicited history may be of the utmost im- 
portance yet it may be entirely negative. A history of a preexisting 
tuberculosis may be of the greatest importance, but often such a 
history may be entirely lacking. Renal tuberculosis is definitely a 
local manifestation of a constitutional condition and by the time 
the renal lesion is observed by the urologist, the local condition 
may be rather far advanced. A patient between the ages of 20 and 
40, who presents a protracted history of frequency, urgency, 
nocturia and pain on urination, is presenting very pertinent data 
that should be carefully analyzed and the patient subjected to 
complete urologic examination to the exclusion of renal tuber- 
culosis. 

Examination: Palpation of the kidney is of little aid in the early 
phases of the disease. It is not until the disease is well advanced 
that the kidney is sufficiently enlarged to be palpated. In males, 
a careful examination of the genital tract should be made; palpa- 
tion of the epididymes may disclose an enlarged, firm, nodular 
epididymis. Rectal examination may reveal nodules in the pros- 
tate that are firm and sharply demarcated. 

Urine examination : Routine urinalysis will reveal the pres- 
ence of a highly acid urine, pus, blood, albumin and possibly a few 
casts. A sterile culture of highly acid pyuric urine is presumptive 
but not conclusive evidence of tuberculosis. The tubercle bacilli 
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must be demonstrated and isolated before a diagnosis of reml 
tuberculosis can be made It is an established fact that a tubcrcu 
lous kidne) mil intermittent!) discharge tubercle bacilli into the 
urine and that the urine mil be negative one da) and posime the 
next For this reason it is imperative to make repeated tests at 
regular inters als Examinations should be made of 2 1 hour spcci 
mens 

There are four methods of examination of the urine for the 
demonstration of the tubercle bacilli 

1 Staining the sediment of a 24 hour specimen b) an acid fast 
technic 

2 Fluorescent microscopy Auramin stain 

3 Guinea pig inoculation with a portion of the sediment of a 

24 hour specimen The animal is sacrificed after six weeks G J 
Thomas believes that The guinea pig is the most mist 

worthy laborator) animal that constantl) furnishes an indisput 
able test of the presence of bacilli of tuberculosis in the urine 

We bchev e that the guinea pig w ill rev eal ev idcnce of tuberculosis 
if a sufficient number of bacilli of tuberculosis arc injected into the 
animal s peritoneal cavit) 

1 Cultural identification of the tubercle bacillus in the urine 
It is believed that a cross check b) cultural methods is aer) advan 
tageous Animals following inoculation with urmar) sediment 
often die of peritonitis Considerable difficult) and inconv cnicncc 
to the patient mi) be averted b) having instituted cultural 
methods at the time of animal inoculation 1 he v aluc of identifi 
cation is relative!) equal between cultural methods and animal 
inoculation The culture medium used is the Pctragnaui medium 

Intravenous urography is an ideal method to visualize the kid 
ne)s and to ascertain their functional abiht) It is believed that 
retrograde p)clograph) is the better means to determine the dc 
structive lesions of renal tuberculosis Intravenous urograms are 
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seldom sufficient to outline the minute filling defects of the ul- 
cerative lesions. In certain instances where the ureteral orifices 
cannot be visualized or some obstruction prevents the passage 
of ureteral catheters, intravenous urography must be used alone. 
It should be routinely used before cystoscopy is done because con- 
siderable information may be gained: die presence or absence of 
anomalies; the position of the kidneys; the relative functional 
ability of both kidneys; the presence or absence of gross destruc- 
tive lesions. All these will aid materially in the complete sum- 
mary of the individual case under study. 

Cystoscopy: When examination of the urine and other clinical 
evidence suggests or proves the presence of genitourinary tuber- 
culosis, a complete urological examination should be done. Only 
by this means can an accurate diagnosis of renal tuberculosis be 
established. Cystoscopy with ureteral catheterization, collection 
of ureteral specimens, functional kidney tests and pyelography 
should be done in every instance. It is only through the meticu- 
lous interpretation of die findings of such an examination that any 
evaluation of the extent of the condition or the extent or method 
of treatment can be intelligently outlined. 

Anesthesia for cystoscopic examination: Anesthesia is usually 
necessary due to the increased irritability of the bladder in vesical 
involvement by tuberculosis. 

After the genitalia have been cleansed, a local surface anesthesia 
may be used in both male ancf female, fn the female, 10 to 15 cc. 
of one per cent diothanc solution is injected into the urethra by a 
sterile urethral syringe, following which a cotton applicator is 
inserted within the lips of the urethra, having first been saturated 
with a ten per cent cocaine solution. In the male, 10 to li> cc. of 
none percent solution of diothane is injected through the urethra 
A cotton applicator, saturated with a ten per cent cocaine solution. 
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is inserted into the meatus. This technic is usually sufficient to 
permit routine manipulation. 

It is imperative, in using diothane solution, to wait a minimum 
of five minutes before introducing the cystoscope. The injection 
of 30 cc. of one per cent diothane solution, or a similar amount of 
two per cent metycaine solution, may render an irritable bladder 
sufficiently anesthetic to permit rather extenshe manipulation. 

In the presence of severe bladder symptoms, it may be necessary 
to use spinal anesthesia, 50 to 60 mg. of no\ ocain injected at the 
level of the fourth lumbar interspace into the subdural space, will 
render sufficient relaxation and nen e block to continue cystoscopy 
without pain or trauma. Spinal anesthesia is to be preferred to 
inhalation anesthesia although there is no contraindication to the 
latter unless there is a pulmonary lesion. Intravenous anesthesia 
may be used with good results. It is believed by the author that of 
all the anesthetics at one’s command, local anesthesia is to be 
preferred, providing extensive ulceration and contraction of the 
bladder are not present. 

As has been previously stressed, introduction of the cystoscopc 
and cystoscopic manipulation should be done only with the great- 
est of skill and gentleness. This dictum is again repeated bccau«c 
in the presence of vesical tuberculosis, trauma will add materially 
to the already great discomfort of the patient. 

Before the cystoscopc is introduced, c\cry portion of the sheath 
that touches the mucosa of the urethra should be thoroughly lubri- 
cated After introduction of the cystoscopc into the bladder, the 
obturator is withdraw n and a specimen of Madder urine is col- 
lected directly into a sterile test tube. The bladder cavity is then 
irrigated with sterile water until the return flow is clear. A com- 
plete systematic examination of the entire bladder mucosa and 
ureteral orifices is then made. 

Cystoscopic appearance of the bladder: The q-stoscopic aj>- 
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pearancc of the bladder mucosa in the presence of tuberculosis 
may vary according to the stage of the process. The lesions re- 
garded so characteristic are the tubercles and the tuberculous 
ulcerations. It should be remembered that the tubercles are 
present at only one stage and are not always present when the 
patient is examined. Vesical tuberculosis in the early stage of the 
disease presents itself as a limited inflammatory areola in relation 
to one ureteral orifice. Tubercles then appear but disappear in 
the later stages when an extensive sloughing ulcerative cystitis is 
present. 

Hyperemia: The earliest lesion of vesical tuberculosis is a tri- 
angular area of redness lying on the trigone below the ureteral 
orifice on the affected side. There are no tubercles present. Such 
hyperemia is not pathognomonic but may result from a renal in- 
fection. There is gradual infiltration of the ureteral orifice as the 
ureteral walls are invaded by tubercles. 

Tubercles: As the ureteral walls are invaded by tubercles, the 
vesical mucosa near the ureteral orifice on the affected side is also 
invaded. The bladder mucosa near the orifice is usually involved 
rather than the trigone. The tubercles appear as small, discrete, 
yellowish elevations with a distinct limited areola which quickly 
fades away into normal, healthy appearing mucosa. Single tuber- 
cles are uncommon. The tubercles usually occur in small groups. 
The groups are never widely spread over the bladder surface but 
arc confined to rather circumscribed areas. The tubercles are 
usually in dose apposition to the blood vessels and may be occa- 
sionally seen lying along the course of a branching artery. The 
tubercles tend to remain localized in a limited area, but sooner or 
later they breakdown with the formation of ulcers. 

Bullous edema: Bullous edema formation may be extensive or 
limited to a duster surrounding the ureteral orifice of the affected 
side, although it is not a pathognomonic or characteristic factor. 
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Ulceration: Tuberculous ulcers are at first shallow, irregular 
ulcers with undermined edges. The base is usually cov ered with a 
dirty-) ellowish-gray slough, which may be of sufficient she to 
hide the ulcer completely Surrounding the ulceration at irregu 
Iar points may be seen tubercles which will soon rupture, extend- 
ing o\er the area of the ulceration. At first the ulcerations are 
shallow, but they show definite tendency to progress, to become 
deeper and to spread over wider areas. They may coalesce with 
other ulcers. The sites of these ulcers are not only in the vicinity of 
the ureteral orifice but also in the dome of the bladder. The latter 
is belies ed to be the result of contact when the bladder is empty 
In the later stages, the effect on the trigone may be startling. The 
edges of the trigone may be so undermined by the ulceration that 
the trigone is held to the bladder only at the corner attachments. 
Such a case has been reported by Young. 

The ureteral orifice displays quite characteristically the changes 
that are taking place in the bladder. In the first stages, when 
hyperemia was the only visible evidence of renal tuberculosis, the 
ureteral orifice becomes infiltrated, rigid and appears elc\atcd. 
It also loses its mobility, remains fixed and appears to be unin- 
fluenced by the normal peristaltic wave. The orifice ma) sub 
sequently be completely obscured by bullous edema As the 
inflammator) process in the bladder continues, the ureter be- 
comes infiltrated and rigid and foreshortened with the produc- 
tion of the tjpical “golf-hole" ureter, in which the orifice becomes 
and remains patulous and stands out discretely as an open, re- 
tracted hole. The ureteral orifices ma) be obscured by extensive 
ulceration and contraction of the bladder. If visible, both ureteral 
orifices may present similar appearances, making it impossible to 
differentiate which side was originally affected. As contraction of 
the bladder continues, the ureteral orifices appear to lie high on 
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the posterior wall of the bladder due to the fact that the trigone 
is not contracted in the same ratio as the remainder of the bladder. 

Collection of ureteral specimens: The ureteral catheter is in- 
serted into the catheter guide of the cystoscope. To the distal end 
of each catheter is attached, by means of a needle or a dnptcr, a 30 cc. 
Liter syringe filled with sterile water. In this way, the catheters 
are continuously flushed by a slow, steady stream of sterile water 
while passing through the cystoscope, bladder and the ureteral 
orifices. Injection of the water is stopped immediately after the 
eye of the catheter is advanced past the ureteral orifices. The 
syringe is detached. This continuous flushing of the catheter is 
done to prevent contamination of the lumen of the catheter by 
the infected urine of the bladder. The catheters are advanced up 
the ureters and specimens from each kidney are taken (10 to 20 
cc.). Intravenous injection of indigo-carmine or phenolsulfon- 
phthalein may then be done for individual renal function tests. 

Pyelography: Following the function tests, pyelography is done 
on one side only, the opposite side to be done at a later examina- 
tion. Skiodan, 20 per cent solution, is routinely used as the radio- 
paque solution. The patient is placed in a modified Trendelen- 
berg position, the catheter on the selected side is attached to a 
burette by an adapter. The skiodan solution is permitted to flow 
slowly into the renal pelvis by gravity uniil a sensation of fullness, 
but never of pain, is experienced by the patient. The x-ray expo- 
sure is made without moving the patient. A stereoscopic pair of 
films is always exposed. These films arc immediately developed 
and examined in the dark-room. If filling of the pelves and caliccs 
is complete, the catheters and cystoscope are withdrawn. If the 
filling is incomplete, the pelves and caliccs are refilled with the 
opaque solution and another stereoscopic pyclogram made. The 
patient is again cystoscoped and the opposite kidney injected 
and pyelograin made after four or five days. By observing rigid 
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c^stoscopic tcchntc there is little or no dinner of cngnfting an in 
fection on the uninfected hidnc) 

G J Thomas and his associates do not behc\c tint tuberculosis 



Fig 336 — Retrograde pjelogram. Rena! tuberculos s with extensive involvement 
of the ureter The cal ccs are d stoned and show ev dcncc of ulcerat 00 . 

<Ph ad tph a Generat Ho»r at ) 


is spread to the uninfected side b) pyelograph) stating wl 

ha\ c nc\ er obsen cd i patient in w hom the ma king of a retrograde 
pjelogram was even a remote factor in producing the spread of 
tuberculosis from one area in the hidnc} to another or into the 
blood stream 

Hoenlgcnologtcal appearance The filling defects of dcstruc 
me lesions of renal tuberculosis ma) be classified 
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1. An ulcerative lesion produces a shaggy, irregular, “moth- 
eaten” appearance on one of the minor caliccs (Fig. 336). 

2. A parenchymal abscess appears on the pyelogram as a filling 
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Fig 338 — Retrograde pjelogram Renal tubermlosit. Note lobulated appear 
ance Area* of ulceration nu> also be seen. There is no apparent involvement 
of the ureter except at the upper extremity 
(Tcmfte L'mTrrsitjr llonpual. A « So W« ) 

3. Pyonephrosis presents a typical loculated appearance that 
varies little from a similar condition produced by other causes. 
The normal pelvic outline and renal parenchyma may be so de- 
stroyed that only a pyonephrotic sac remains (Fir.. 338). 

Urine studies 'The three (bladder, right and left ureteral urine) 
specimens collected at cystoscopy are subjected to the following 
studies* 

1 Routine culture for secondary organisms; aerobic and 
anaerobic culture. 
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2. Smears of centrifuged sediment for acid-fast organisms. 

3. Fluorescence microscopy— Auram in stain. 

4. Guinea-pig inoculation of the sediment from bladder, 
right and left ureters. 

Prognosis: It is believed that the prognosis of renal tuberculosis 
is more favorable in the instances of unilateral tuberculosis that 
have been subjected to nephrectomy. It is best to remove a kidney 
so progressively destroyed before serious involvement of the 
bladder occurs. It is surprising how great an improvement of the 
bladder will follow the removal of the infected kidney. Statistics 
uniformly agree that the period of longevity is greatly increased 
by surgical removal of such a diseased kidney, as compared with 
strictly medical care. 

Bilateral renal tuberculosis may be benefited by surgery on one 
side, or it may be necessary to restrict treatment to strictly medi- 
cal and hygienic principles. Such decision regarding treatment 
can only be determined by the interpretation of the numerous 
studies of each individual case. 

Treatment: The treatment of renal tuberculosis is not strictly 
medical and not strictly surgical, but a combination of the two. 
The renal lesion is a local manifestation which, in itself, usually 
requires surgery. The surgeon should cooperate with the physi- 
cian in the management of the tuberculous disease. Nephrectomy 
should be done only if the lesion in the kidney exhibits a definite 
progressive, destructive tendency and the opposite kidney is 
normal and healthy. Never should nephrectomy be done just be- 
cause the tubercle bacilli are found in the urine. If bilateral renal 
involvement is found and is equally advanced, conservative treat- 
ment only should be considered. If one kidney is completely de- 
stroyed and the other kidney shows a nondestructive lesion and 
possesses good function, then nephrectomy is warranted. In bilat- 
eral involvement of the kidneys, surgical treatment should not be 
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done if the lesion is small on both sides or small on one side and 
moderate on the other The duration of life of indi\ iduals hat ing 
bilateral renal tuberculosis depends upon the amount of normal!) 
functioning renal tissue It is imperuitc to maintain all possible 
rcsert c 

BILHARZIASIS OF THE KIDNEY 

Infection of the hidne) and upper urinart met with Schisto 
soma haematobium is rare although nnolteinent of the bladder 
and lotter ureter is common in those countries t\ here the organism 
is pretalent Pijpcr in discussing the patholog) of the disease 
states that the hidnejs ureters and urethra are hardl) ctcr in 
fcctcd \crmootcn has dcfinitclt demonstrated that the lower 
ureters are frequcntl) imolted tthde the hidnc)s remain normal 
A R Stctens reported a case in which die bladder and ureters 
it ere mt olt cd but there it ere papillomatous lesions also int olt mg 
the renal pcltcs and calices Complete ncphrouretercctom) in 
itto stages was followed b) complete recot cr) 

Sjmptoms of renal bilharziasis arc not pathognomonic but arc 
those of pain in the lumbar region and palpable tumor mass on the 
affected side Urine examination ma) show the presence of albu 
mm a feu red blood cells and the characteristic ot a 

Cystoscopy Unless there arc characteristic lesions within tlic 
bladder die appearance of the bladder tv ill not be suggestite of 
upper urinar) tract imohcincnt Owing to the nature of tfic 
offending parasite the bladder w til usuall) show t)pical lesions 
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Continued 


SYPHILIS OF THE KIDNEY 

Nephritis is considered to be a rare manifestation of syphilis. 
Although seldom mentioned in our textbooks, syphilis of the kid- 
ney may and does occur at any stage of the disease. Beyond ques- 
tion, many instances of syphilitic nephritis have occurred without 
ever being recognized or having been treated as such. 

Pathology: The acute nephritis occurring in the early stage of 
syphilis or during the first year after initial infection, presents a 
highly characteristic clinical picture. Some investigators state that 
the picture is so striking and characteristic that if routine bio- 
chemical tests arc applied, the nature of the nephritis will be 
demonstrated even though there is an absence of other signs of 
syphilis. 

In the later periods, that is, the latent period following the sec- 
ondary manifestations and in the tertiary stage of syphilis, a char- 
acteristic clinical picture is not presented. The symptoms and the 
urinary findings are usually such that there is no clue that the 
nephritis is of syphilitic origin. Fournier believed that the patho- 
logical anatomy of chronic nephritis resulting from syphilis bears 
no specific significance. The occurrence of gumma is rare (Fic. 
339) and even though a gumma may be recognized as such, the 
sclerotic changes occurring are indistinguishable from interstitial 
changes resulting from other causes (Fig. 3-10). 
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Fournier described iwo principal types of chronic syphilitic 
nephritis: 

1. Chronic diffuse parenchymatous nephritis, which grossly 
appears as a large, white kidney. Microscopically, there isgrantdar 
and fatty epithelial degeneration, which is most marked in the 



Fig 339 — Gumma of ihe ludnej. 

(Courttijr o( Dr AtdiiUM M Ilanlrr tnd Journal of I'fufojj 1939,0 11*6) 


tons olu ted tubules, proliferation of the epithelial lining of Bow- 
mans capstt/c and cellular infiltration of the interstitial tissue. 
Progrcssisely marked glomerular and interstitial changes occur in 
a late atrophic stage. 

2 A chronic nephritis with atrophy, induration, and scarring. 
This condition originates in a specific arteritis and is not a primary 
disease of the kidney. 
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Dowling stales that . . . “When one considers the march of 
events in syphilis it is not surprising that the response to the in- 
fection of a particular organ or tissue is generally more or less ex- 
plosive in character in the early period, with a tendency to spon- 
taneous resolution and, on the contrary, more sluggish in the late 



Fig. 340 — Retrograde p>e!ogram showing a markedly displaced left ureter which 
reaches almost to the right of the spine at the fourth lumbar vertehra. The whole 
system of calices is grossly elongated; some of the calices appear to be oblit- 
erated. others were dilated and deformed. 

(Courtesy of Dr. Arcfnlnld w. Hunter and Journal of Urology, 1939, 42 1 176 1 

stages with little or no tendency to recovery without treatment. 
One would expect, therefore, an acute nephritis of comparatively 
short duration in the early stage, and in the later stages a subacute 
or chronic type which, untreated, would run a protracted course 
and this, as a general rule, is found to be the case.” 

During the general invasive period, for a few weeks following 
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the appearance of the chancre, the invaded tissues develop a high 
degree of sensitivity and resistance to an unaccustomed infection. 
The secondary manifestations representing “a culminating explo- 
sive reaction of the hypersensitive tissues” result in the destruc- 
tion of great numbers of spirochaetes, with the apparent sem- 
blance of having overcome the disease. It is the opinion of many 
authorities that no further spirochaetal invasion occurs after the 
secondary stag'' has passed. It is also believed that tertiary manifes- 
tations result from renewed activity of the spirochaetes which sur- 
vived the first general reaction against them. However, the reac- 
tion against these secondary invaders is of a different quality; the 
infection is destroyed much more slowly and with greater diffi- 
culty. The superficial skin manifestations arc replaced by gum* 
mata which arc highly resistant to treatment. In the kidney, there 
is less explosive response to relighting a dormant infection than 
would be seen in nephritic involvement occurring during the 
period of systemic invasion. The nephritis resulting becomes a 
chronic process, runs a protracted course that cannot be distin- 
guished from other forms of chronic nephritis. 

Symptoms and Diagnosis: The classical subjective symptoms of 
syphilitic nephritis arc edema, massive albuminuria, and back- 
ache. There is little or no headache. The urine, besides the 
albumin, will contain an abundance of casts of several varieties, 
epithelial, granular, and waxy, and in addition, some fatty drop 
lets. Two very’ significant factors are evident, the rapidity of onset 
just before or after the onset of the secondary eruptive manifesta- 
tions and an early tendency to uremia. Of the greatest diagnostic 
importance is the fact that in spite of the massive edema and abun- 
dant casts, there is little impairment of renal permeability. The 
phenolsulfonphtbalcin test rcseals almost normal percentages of 
elimination, even when the symptoms and condition of the urine 
suggest severe renal impairment. 
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Fournier states that there is another type of syphilitic nephritis 
that is unaccompanied by general symptoms and is of short dura- 
tion, albuminuria being the only symptom. The condition lends 
itself readily to treatment, but there may be recurrences. 

The symptoms of syphilitic nephritis, occurring in the tertiary 
period of the disease, are much less intense than those demon- 
strated in the acute stage. The symptoms may be so mild as to be 
completely overlooked and it may not be until an associated gum- 
matous lesion is discovered that antisyphilitic treatment is insti- 
tuted. The nephritis of this stage runs a chronic protracted course, 
showing no tendency to spontaneous resolution. There is little or 
no tendency’ to improve under the ordinary treatment of nephritis. 
Chronic syphilitic nephritis follows a benign course. In spite of 
the massive albuminuria, there is little vascular change. The 
blood pressure remains relatively normal. 

The diagnosis is based upon the history, a positive Wasscnnami 
test, positive urinary findings, and occasionally, the therapeutic 
test. The history of a recent or present chancre is the important 
point in the history of acme syphilitic nephritis. In chronic 
nephritis, the history’ of a previous leutic infection is important. 
The urinary findings of massive albuminuria and abundant casts, 
yet normal phenolsulfonphthalein elimination are also important 
factors. Possibly the most striking feature of syphilitic nephritis 
is the prompt response to antisyphilitic treatment. 

Cystoscopy: There is nothing pathognomonic in the appear- 
ance of the vesical mucosa in the presence of syphilitic nephritis. 
However, as a means of differential diagnosis and individual renal 
function tests, cystoscopy may be utilized to great advantage. Bi- 
lateral ureteral catheterization and collection of specimens for 
microscopic and individual renal function tests may be desirous. 

Treatment: Once a positive diagnosis of syphilitic nephritis has 
been made, prompt antisypliilitic treatment should be instituted 
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immediate!) How cs er, m the suspected cases, antis) pmluic tre it 
mcnl shoutd be cautiousl) administered If good results follow 
such administration, treatment mi) be rcgularl) instituted The 
response of S)phthlic nephritis to antisjphihtic treatment is 
prompt The reserse is true in nephritis arising from an) other 
cause 

GONOCOCCAL PYELONEPHRITIS 

Gonococcal pjclonephritis is a compiiatnclj rare clinical 
tntit) Uhle, in 1931, found onl) 12 pro\en cases m a renew of 
the literature lie added one of his own Sisk and Wear, in 1936, 
added mother, bringing the total to 1 1 eases pro\cn b) smear, cul 
lure, fermentation of dextrose, and scrolog) Ma), in 1911, pre 
suited a case of gonococcal p)cloncphritis complicating renal 
tuberculosis iliercb) bringing the lotal number of prosen eases 
reported to 15 

Undoubtcdl), the scarcit) of reports belies the frequency of 
occurrence of this condition as c)stoscop) mil ureteral catheter 
nation ire contraindicated in acme or subacute gonorrhea! 
urethritis Gonococci prefer columnar epithelium for their 
growth and it is reasonable to assume that the t)pc of epithelium 
lining the ureter and renal pels ts is unfa\ ornblc for their grow til 
1 hepossibihi) of such a renal infection is suggested b) a persistent 
p)tma Pus is obsen ed in the second and third glasses of a three 
glass urmc test and such pjuria is accompanied b) tenderness at 
the rosioi crtcbral angle Although there is a possibibtj of an 
ascending gonocotcnl infection, it is belies ed that such infection is 
hematogenous in origin 

S)mptoms: 1 he clinical picture of gonococcus infection of the 
kidnes is m no wa) peculiar to an) other infection of the kidnc' 
The infection ultima tel) results in an acute p)oncplirosis 

Diagnosis* 1 he* diagnosis is established b) the luster) of a pre 
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vious gonorrheal urethritis and the finding of gram negative intra- 
cellular diplococcus in the ureteral urine. Strict and rigid technic 
must be maintained in ureteral catheterization to eliminate the 
possibility of carrying the infection from below upwards to the 
renal pelvis. The organism must be identified further by culture 
on selected media and proven by fermentation and serological 
tests. Differential identification must be made from the micro- 
cocctts catarrhalis, which appears similar to the gonococcus but 
which reacts differently on fermentation tests. The gonococcus 
ferments dextrose only. 

Treatment: Eradication of the gonococcus infection of the 
lower urinary tract is the first requisite of treatment. Elimination 
of the infection of the kidney is best accomplished by ureteral 
catheterization and pelvic lavage. Nephrectomy is indicated if 
pyonephrosis is present. Such surgical procedure would be man- 
aged the same as a similar condition resulting from other causes. 

ECHINOCOCCUS DISEASE OF THE KIDNEY 

Echinococcus infection of the kidney is a condition of hydatid 
cyst formation caused by the dog tapeworm, Taenia echinococcus. 
The latter is a small tapeworm belonging to the Ccstoidea (a class 
of worms parasitic in man and lower animals) of the phylum platy- 
helminthes (fiat bodied worms, containing both sexual elements). 
The adult worm is approximately 2.5 to 5 nun. in length. It 
consists of a rounded head (scolex) surmounted by a crown of 30 
to 50 booklets and suckers for adhesion to the intestinal mucous 
membrane and a flat, elongated, ribbon-like body for three or four 
segments (proglottides) each of which, when mature, is bisexual. 

The host of the Taenia echinococcus is the canine family; the 
dog, wolf, fox, or jackal. The eggs of the Taenia echinococcus , 
containing hooked embryos, are passed with the feces of these 
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inmnls 7 he embryos develop in the thgesme tract of an inter 
mediate host a domestic animal (cattle sheep su me) or man 
When the embryos arc carried into the alimentary canal of man 
or domestic annuals their capsule is dissolved b) the digestive 
juices and tlic hooked embryos are freed 7 he freed embryos 
burrow through the wall of the intestine to enter the portal citcu 
lit uni Lsuall) these embryos are carried to the liter which ac 
counts for the high percentage of h) datid cjst formations in that 
organ However the embryos nn) be carried to the lungs or the) 
unj reach the main arterial circulation to produce hj datid cjsts 
in ant part of the bod) Int asion of the kidnc) is rclatit cl) rare 
Dev c estimates that in 7 j per cent of instances the liter is the 
site of h)datul formation 7 he incidence of imolscmcnt of the 
tarious organs is reported!) about the same w beret cr the disease 
is common liter 70 per cent lungs 10 per cent spleen 2 a per 
cent kidnt) 2 per cent other abdominal organs > per cent 
muscle or cellular tissue 5 per cent bratn 5 per cent and bone 1 
per cent 7 lie disease is uncommon in America On!) 11 rises 
hate been reported in Vincrica although ihc disease is of common 
occurrence in \ustraln \rgtntina New 7caland Iceland Uru 
gun) Northern \fnca Southern Europe Syria has perhaps the 
largest incidence of occurrence as the disease is pandemic 

Patholog) The cmbr)os form larval c)sis (h) datid <-)sts) Once 
established the growth of these c>sis is slow but continuous and 
relentless taking 10 io 1 '» )tars before s) inpioms arc manifest In 
si/e renal hydatids var) grcatl) (Fie 311) 1 he) are usuallt 
spherical m shape affecting the lower pole of the kidnc) mort 
frccjuentl) than the upper pole The ctst wall consists of two 
h)crs The outer wall or h)cr is white in color and presents a 
characteristic laminated structure 7 lie inner or germinal laser 
is granular It is in tins material that fluid collects forming a cyst 
7 lie fluid filling the cyst is colorless and sterile having a specific 
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gravity of 1.006 to 1.015. The fluid contains a toxic substance 
which may cause attacks of uticaria or produce toxic effects if the 
cysts are ruptured during removal. Buds arise along the germinal 
layer, some of which become hollowed, forming brood capsules in 
which little clusters of new scolices on stalks are produced. Some 



Fig. 341 — Primary echinococcus disease of the kidney. Gross specimen measures 
I7J$ by 1 1.5 by 7.5 cm. Sagittal section of kidney shows two main cysts, smaller 
one in lower pole, with their daughter cjsts that completely occlude the renal 
pelvis but are contained within the renal capsule. 

(Courtesy of Dr. William A Barrett and Journal of I’rology, 19(0. U 119 ) 


of the buds formed on the germinal layer develop into daughter 
cysts which become detached and float in the cavity of the mother 
cyst. New scolices may be produced within the daughter cysts 
(Fig. 342). 

Livermore divides echinococcus disease of the kidney into two 
groups: (1) Open. Those that communicate with a calyx or the 
renal pelvis; (2) closed. Those that do not communicate with a 
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calyx or the renal pehis. Craig and Broun belic\c that rupture 
into a calyx or pelvis is due to a secondary infection by pyogenic 
organisms. The gronth of the cyst is eccentric, extending from 
the site uhcrc the embryo originally lodged in the cortex; the 



Fip M2 — Upper IIiRhpower photomicrograph through c)il wall and tddney 
tissue show* dense connective tissue with numerous lymphocytes, many eosmo- 
phite* and a few plasma cells. Rena! tissue is hcasily infiltrated by similar cells, 
there is an increase of connectise tissue There are scattered foci in which leuco- 
cytes. chief!) eosinophilic, produce small abscesses. 

Letter Sections through wait o{ cyst show a hemogtnous chitinous material 
with a thus la)*r of cells on surface of this membrane In plares those cells p*e 
rise to small hud like projections. No hooLlets are identified 

(Cconoj el I)r U ilium A llmrlt ml /mil/ r/ (Va’iv? IS*' 44 JSS 1 
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glomeruli and tubules gradually atrophy as the pressure is in- 
creased and the cysts enlarge. 

Symptoms and Diagnosis: There are no pathognomonic symp- 
toms. As the growth of a hydatid cyst is very slow, the cyst may 
reach considerable size before any symptoms arc presented. The 
commonest complaints are pain in the renal area, frequency of 
urination, nocturia, and hematuria, none of which is pathog- 
nomonic. A carefully taken history', laying stress on the life habits 
and location of habitat, the close association with animals, pets or 
herds, may reveal important data. 

Physical examination will usually reveal the presence of a 
tender mass in the renal region. 

In the open variety, the findingof booklets, scolices or laminated 
membrane in the urine is pathognomonic of hydatid cyst. How- 
ever, some extrarenal focus may have ruptured into the urinary- 
tract which would permit the finding of these typical structures. 
Confirmatory roentgenological findings of renal disease are im- 
perative before surgical treatment of the kidney may be consid- 
ered. X-ray examination usually shows an enlarged renat shadow. 
The pyelogram will show filling defects, distortion or even oblit- 
eration of the calicos and possibly displacement of the pelvis. In 
the dosed variety, pyelography will be of little diagnostic value. 

Blood studies are important but are not totally accurate. 
Eosinopliiles, although present in about 25 per cent of the cases, 
is not diagnostic of echinococcus disease. The Ghedini- Weinberg 
complement fixation test is of value but is not infallible. The test 
is positive in 84.3 per cent of cases according to Fairly. Casoni's 
inlradermal injection of hydatid material is also of value. The 
test is positive in 92 per cent according to Dew, Kclloway and Wil- 
liams. The greatest difficulty in this country in doing cither the 
complement fixation test or the intradcrmal test is the lark of the 
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necessary antigens. Owing 10 the rarity of the disease, the antigens 
arc not always available. 

Cystoscopy: There is nothing characteristic or pathognomonic 
in the appearance of the bladder in echinococcus disease of the 
kidney. A small hydatid cyst may project from the ureteral orifice. 
If such a cyst is observed, a diagnosis may be made. 

The finding of booklets, scoliccs, or laminated membranes in 
the urine is the greatest aid in the diagnosis of hydatid disease of 
the kidney. The presence of these structures in the urine proves 
beyond question that hydatid disease of the urinary tract exists. It 
is then the problem to prove their source of origin. 

Treatment: Treatment depends greatly upon the type of lesion 
present; that is, open or closed, and the extent and site of the 
pathological involvement. The concensus in this country is that 
nephrectomy is the best method of procedure, particularly in the 
closed type. Abroad, where the disease is more frequently ob- 
served, incision and drainage, or marsupialization of the kidney is 
preferred. The practice of aspirating the contents of the cysts 
through a large caliber needle or trocar is also widely advocated. 
Following aspiration, a similar quantity of ten per cent formalin 
solution is introduced into the cyst cavity. 

ACTINOMYCOSIS OF THE KIDNEY 

Actinomycosis of the kidney is rare. This fact is due to two 
reasons: (1) Actinomycosis as a disease is uncommon; (2) statistics 
have shown that the kidney is one of the rarest sites of the disease. 
Sanford and Voclker, in a survey of f>70 cases of actinomycosis, 
found renal involvement in only one case. In the survey, they 
found only <15 eases of actinomycosis in children. Good studied 02 
cases of actinomycosis of the alnlomen anti found secondary renal 
imohement in eight cases. The bladder was involved in three in- 
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stances. In one case, vesical fistula was found. Kretschmer and 
Hibbs, in a complete survey of the literature, found only three 
cases of renal involvement in children and added one of their own. 
That the kidney is infrequently affected may be gained from an 
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Fig. 343 — Actinomycosis of the kidney. Microphotograph showing fay fungus 
in the tumor mass. 

(Courtesy of Dr. Lloyd E. Kendall and Ifroleffic fr Cutanro* 1 Renew, 1 934, 3S‘569 ) 


analysis of G28 cases of Ruhrah, who found that the head and neck 
were affected 357 times, or 55 per cent; the digestive tract, 1 32 
times or 19 per cent; the lungs 92 times or 14 percent; the skin. IG 
times or 2 per cent; there were 33 doubtful cases, or 5 per cent 
(Fig. 343). 

The causative organism is the Actinomyces bovis. This organ- 
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ism is a facultative anaerobe which is of a brandling filamentous 
type. It is readily cultured and is easily killed by heat. Bollinger, 
1877, described the condition as a distinct disease in cattle. Pon- 
fick, 1879, demonstrated that the disease is identical in man and in 
cattle. Bostroem advocated a vegetable origin, but Actinomyces 
bovis lias never been found in grains or grasses. 

Actinomycosis is a chronic suppurative process characterized 
by sinus formation, the formation of granulation tissue and a 
branny, leather} - infiltration of the surrounding tissue. The pus 
contains the characteristic tiny yellow "sulfur granules." These 
granules, on microscopic examination, arc seen to be a central 
mass of branching mycclia or filaments, with a definite radiation 
at the periphery and usually ending in well developed "clubs.” 

Edward concluded, after study of the possible sources of 
entrance into the human body, that Actinomyces bovis is a natural 
inhabitant of the mouth and gastrointestinal tract in man and 
animals. Garccau quotes Wright, who slates that . . . "the Acti- 
nomyces bovis probably exists in the form of fragmental filaments 
growing in company with bacteria of the gastrointestinal tract." 
Israel also states that . . . "under certain conditions the malig- 
nant microorganisms may develop from the harmless leptothrix 
found in the mouth." 

It may be impossible to demonstrate the site of entry of the acti- 
nomyccs. It is doubtful if the kidney is the site of the primary in- 
fection. Hie kidney is usually considered the site of a secondary 
invasion, either as the result of a hematogenous metastatic infec- 
tion, or the result of extension from a neighboring organ. The 
kidney shows multiple miliar} 1 globular areas scattered about in 
the kidney substance. These areas may be found singly or in 
groups. The} are usually pale yellow but may be brown or green 
in color. As the colony grows, it excites an intense inllanunaiion 
with round cell infiltration. Softening and abscess formation ttlti- 
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mately result, the abscesses coalesce until an irregular abscess 
cavity is formed, in which the characteristic yellow granules are 
found. Surrounding the abscesses, a zone of granulation or con- 
nective tissue is formed. The tendency is not toward the formation 
of a large single abscess cavity, but rather the formation of 
many abscesses of small size. The abscesses are sharply demar- 
cated from the surrounding parenchyma. Ultimately the process 
of abscess formation reaches the pelvis; evacuation occurs, follow- 
ing which the organism may be recovered from the urine. Usually 
the kidney is invaded by continuity from neighboring organs, most 
frequently the cecum. Adhesions are found between the kidney 
and the affected adjacent structures. 

If dissolution of the tissues occur, an abscess cavity is formed and 
by sinus formation may extend to the external surface. Through 
the sinus may be discharged pus mixed with the characteristic 
yellow granules. The lesion affecting the kidney under such cir- 
cumstances does not differ from the usual actinomycotic lesions 
occurring elsewhere in the body. There is thickening and erosion 
of the renal capsule. Following the erosion of the capsule, the 
parenchyma is invaded with the formation of characteristic sup- 
purative lesions. Amyloid degeneration is the most frequent sec- 
ondary degenerative change to which the kidney is subjected 
following such an infection. 

Symptoms: There are no characteristic symptoms of renal acti- 
nomycosis. In those instances in which the kidney involvement is 
but a part of a generalized actinomycotic infection, the symptoms 
are those of a general sepsis. The symptoms referable to the kid- 
ney may not be of great intensity so that they may be completely 
overlooked. 

In the primary form of kidney involvement, the symptoma- 
tology may be such as to be confusing with the similar symptoms 
found in pyelonephritis, pyonephrosis, tumor or tuberculosis. 
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The commonest symptoms are fever, loss of u eight, and pun in 
the renal area There is usually a leukocytosis None of these 
symptoms is pathognomonic 

Renal actinom)cosis rarel) presents bladder symptoms Gootl 
was able to find onl) three cases of \esical imoUcmcnt in a senes 



Fig. $44 — Retrograde pjelogram illustrating typical tumor deform ty in right 
Lidnc) Note deformity in central part of right ureter 
<C«int.y of D Lloyd F KnxUJI and Lrct^e & Rmn r 19S* 3S it* ) 

of 02 studied These cases presented dysuria and frequency of 
tvrvnanon 

Diagnosis TIic diagnosis of renal aainoimcosis is difficult 
Such a diagnosis can onl) be established b) tlic demonstration of 
the microorganisms in the urine or in the pus from a discharging 
sinus Discover} of the fungus m the urine is conclusive evidence 
of the disease in some part of the urinary tract 
SO! 
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Cystoscopy is usually of little value. In rare instances, small 
ulcers may be found surrounding one of the ureteral orifices, but 
more frequently die picture of a generalized cystitis will be por- 
trayed. 

Pyelography lias been of little value (Fic. 344). The picture 
presented has been confusing. In some instances, filling defects 
suggestive of renal tumor were observed; in other instances, renal 
tuberculosis was suggested. However, with the definite isolation 
of the microorganism and with abnormal findings at pyelography, 
the diagnosis is more than suggestive. 

Treatment: Nephrectomy will usually effect a cure in cases of 
unilateral actinomycotic infection. If other organs are also in- 
volved, the chances of cure are very remote. 
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• } HK.VM, CYSTS y 

Renal cysts are attached to but are not a pari of the kidney paren- 
chyma (Plate lxxi). There are several types of renal cysts in- 
herent in the kidney and they may be classified as follows: 

(n) Retention cysts 

(b) Solitary serous C)sts 

(c) Solitary hemorrhagic cysts 
(rf) Multilocular cysts 

( e ) Polycystic kidney 

(a) RETENTION CYSTS 

Small multiple retention cysts arc of little clinical importance 
and arc considered to be of acquired origin. The cjsts arc associ- 
ated with the cicatricial changes of chronic nephritis. The cysts 
arc usually very small, multiple, and located on the surface of 
the kidney. 

(b) SOLITARY SEROUS CYSTS, (e) HEMORRHAGIC CYSTS, 
AND (rf) MULTILOCULAR CYSTS 

Solitary serous cysts of the kidney arc usually large single c>ms 
(Fig. 315). There is no structural difference between a solitary 
serous c)st and a solitary hemorrhagic c ) st except the difference of 
SOG 



Examination 

Tumor 

Usually palpable in loin. 



X ray 

, Plain 1-lrRc soft tissue shadow in renal 
area When calcification is present, outline 
of cyst readily seen. 

ryrloQtafhy Compression and elongation of 


climcm c\srosrot*\ 


the contents (He 3 1G) 1 he imihilocular c)sts arc identical with 
soli tar) c)$ts except that thee) sis arc multiple The) do not inter 
communicate Soluar) c)stsareusuall) unilateral although there 
arc instances reported where the condition was bilateral The sue 
ol thee) st ma) a ar) from one of small sue to one containing sc\ cnl 



F»p 341 — Soluar> o*c of kidnc> TTit cjti wuh m olciW «dh n mmnltnMf 
larger than the kidney 

Si e lttCtn »( Sm»e»Tj Wt M 1 t 

Ttmplf l o wn ly Ilmf til Are No, }96*6 ) 

liters of fluid (He 317) I he condition is more frcquentl) oh 
served between the ages of 30 and GO It occurs in both sexes but 
is observed more comutonl) m the female 

7 lie right Lidnc) is more frcquentl) involved than the left The 
lower pole is more commonl) affected than the upper |H)!c (H r 
3 18) Hie convex border of the anterior surface ma) also be the 
site of origin 7 he serous qst contains a clear, yellowish water) 
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fluid composed of albumin, chlorides, a feu- epithelial cells and 
leukocytes, and occasionally slight traces of urea. The interior of 
the cyst wall is lined by a layer of endothelium. The cyst usually 
arises from the cortex, but does not communicate with the renal 
pelvis. The wall is such an integral part of the parenchyma that 



Fir. 346 — Right kidney bisected longitudinally just after removal. From above 
downward is seen the normal upper pole and the thin-walled serous cyst and the 
thick-waited cyst filled with bloody fluid and fresh clots. 

(Courtesy o{ Dr. J, Dellinger Barney and Journal of Urology, 1926, 36 602 > 


enucleation is at times impossible (Fir,. 349). Occasionally the 
walls of the cyst present calcareous deposits which form a thin, 
calcific shell (Fic. 350). 

Solitary cysts arc considered to be acquired in origin although 
many authorities consider the possibility of congenital origin. 

Symptoms: A solitary cyst may not produce any symptom other 
than that of pressure on the adjacent organs. When present, the 
predominant symptoms arc pain on the affected side, gastro- 
intestinal disturbances of varying intensity. Hematuria, although 
uncommon, may be seen occasionally. In one case personalis 
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observed, hematuria was the only symptom. Occurring spon 
taneouslv in a )oung man of 19 >ears, it was only after complete 
urologic stud} that a preoperative diagnosis of solitar) serous evst 
uith calcification was made. 



Fig M7 — Solitary cyst of the Lidne) Intravenous urogram shots mg nutted 
displacement of left kidnej At operation, the cyst found to contain 
1650 cc. of light colored fluid. 

(rhnitrfrfcii General Ho.pl*> ) 


Diagnosis: The diagnosis of solitary serous c)st of the hidnev is 
seldom made preoperam civ . Unless the c)st is large enough to 
produce a palpable mass, it ma) on!) be incidental!) discovered 
during an cxplorator) operation. A plain roentgenogram mi) 
show the rounded outline of the c)st in approximation to the Lid 
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ney shadow. Unless the cyst exerts considerable pressure on the 
pelvis of the kidney, the pyelographic appearance is entirely 
normal. It is usual that the pyelograin is normal when the cyst is 
attached to the upper or lower pole of the kidney, but if the cyst 



Fig. 3*18 — Solitary c>st of kidney. Retrograde p>clogram. The inferior cal)% it 
elongated by pressure by the cyst, the walls of which show calcific deposits. 

(L E. McCrra. sfmrn.-an Journal of Surgrr), 1943. 60 328 
Temple University Itospita*. Ace So 39646 ) 

is attached to the middle of the kidney, it is probable that pyelog- 
raphy will show a Filling defect of the pelvis of the kidney. Such a 
defect may be misleading and suggest the possibility of neoplasm 
or polycystic kidney. 

Cystoscopy: There is nothing pathognomonic in the cystoscopic 
appearance of the bladder in solitary c)st of the kidney. Possibly 
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Fig. 350 — Simple cyst with calcification. The kidney is bisected longitudinally. 

Note the normal upper pole and the thick, fibrous wall of the cyst. The cyst was 
filled with cellular debris impregnated with calcareous salts. 

(Temple University Hospital, Are No. 3767 ) 

(c) POLYCYSTIC KIDNEY— CONGENITAL CYSTIC 
KIDNEY 

Polycystic kidney disease is an extensive replacement of normal 
renal parenchyma by cystic formations (Plate lxxii). The con- 
dition is congenitally bilateral but may progress more rapidly on 
one side than the other. The kidneys arc usually larger than 
normal and are sometimes enormous. Instances of tremendous en- 
largement have been noted in the fetus at birth, as tvell as in later 
life. In instances of extreme enlargement in the fetus, the poly- 
cystic kidneys may be so enormous as to impede deliver)*. Usually, 
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the fetus dies m utero or % cry shortly after birtli The apjiearancc 
of a pol)C)stic ktdnc) ts diaracteristic and cannot be mistaken for 
an) other condition (Fig 331) The a fleeted kid nc) ina) prc<cnta 
variety of colors gra) in various tones, different shades of sellow. 



Fig. 351 — Pol) critic kidney The kidney i» enlarged »nh loti of iti cfcincteroiK 
sliapr Multiple fyjii of rarjrmg um rrplacr thr parenchyma. 
tTrmpt, Ln trr.ly !I*m> al Ace No JM ) 


red or blue The cysts vary in sue from minute scsicles to casts 
sescral centimeters in diameter The casts nm be so c/ckc/j 
packed together that the kidney appears to be cntircl) composed 
of c>sts of \-an ing sires On section the renal tissue may be seen 
to exist between the cysts The icnal tissue tistiall) shots s progm 
sue changes of atroph) from pressure and interstitial fibrosis 
Polycastic disease of the kidnea is uncommon Namnann m a 
Sit 
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summar) of 10 177 autopsies found such a condition 1G times 1 1 
oF these tv ere bilateral The ages obsened van from the newl) 
bom infant to advanced age Sieber in an anal) sis of 2 11 reported 
cases found the age incidence to be as follow s 


8 weeks to 19>cars 32 cases 

20 ) ears to 29 } ears 2G cases 

30 >ears to 39 )cars 22 cases 

40jears to 19) cars G7 cases 

30 )cars to 39 >cars 10 cases 

GO )cars to G9 ) cars 1 0 cases 

70>cars to79)cars G cases 

80) ears to 89) cars 2 cases 


In 12 029 autopsies at the Philadelphia General Hospital the 
author found the condition to exist in 1 G pros en instances From 
the) ears 193G to 1911 inclusive, in 131 223 admissions a clinical 
diagnosis of pol) cystic kidnc) was made 11 times The ages oh 
served varied from the new I) born infant to advanced age 

It can read 1 1) be seen that the predominant age of occurrence is 
m the )onng and between 10 and GO >cars of age 
T here is a marked hereditar) tendency \ familial htstor) is of 
considerable diagnostic value In a case observed and studied bv 
the author the pattern a )oung man of 28 sears presented aim 
tor) of albuminuria and h)j>criension which varied between 
1G8 120 and 138/108 On physical examination both kidneys 
vsctc palpable Urea rmrogen was 21 awl 26 nvg per IQQ cc 
Specific grav it) was fixed at 1 00G There were from 23 to 30 red 
btood cells j>er field Familial iustor) revealed that his mother 
three sisters and two brothers suffered with kidnc) pathologv 
1 wo sisters w ere know n to hav e poljcjst ic kidnev and another had 
tuberculosis of the kidnc) 
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Etiology: The etiology of polycystic kidney disease is obscure. 
Its presence is considered to be of congenital origin due to occur- 
rence of the condition in the newborn and the fact that it is 
bilateral. It is frequently associated with cystic changes in the liver 
and spleen. The hereditary tendency is recognized. Of all the 



Fig. 352 — Photomicrograph showing the histological appearance of 
polycystic kidney. 

f Court p^jt of Dr. Lawrtnce \V Smith om] Dr Eiiirm 5. Ciuti l 


theories advanced for the occurrence of polycystic renal disease, 
none has been universally accepted as proving its pathogenicity. 

Pathology: The appearance of a well advanced polycystic kidne> 
is typically characteristic. Although retaining the shape of a 
normal kidney, a kidney so affected is enlarged or may be enor- 
mous. The condition is bilateral although one kidney may be of 
normal size when inspected at operation, but which will rapid!) 
present a typical appearance if the opposite or definitely known 
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polycystic kiilncy is removed. The cysts vary in size from minute 
vesicles to cysts several centimeters in diameter. They arc discrete 
and individual, do not communicate with each oilier ot with the 
kidne) pelvis. The cysts arc distributed through the renal paren- 
chyma (Fig. 352). The walls of the cysts arc thin and occasionally 
rupture into the renal pelvis, which would account for the pres 
cnee of hematuria. The cysts are usually clear or semi transpatent 
and contain a clear yellowish fluid which varies considerably in its 
contents. The cysts hav e been reported to contain calcium oxalate, 
uric acid, cholesterol, lcucin, cyst in, fat, blood and pus, hippuric 
acid, and tyroleucin. 

Symptoms: The infants so affected usually die within a short 
time. In the adult, the eases encountered may be div ided into two 
groups: 

Grot/p I: Latent or sy mptomlcss group 

The presence of polycystic kidney is accidentally discovered at 
operation for some other abdominal condition, or revealed at 
autopsy. 

Group II. Active or symptom-producing group 

These instances are manifested by a tumor formation and renal 
insufficiency, 'l'hc picture generally presented is one of definite 
renal insufficiency, gradually increasing in intensity, with a pal 
pablc tumor in one or both loins. 

I\mi: Although apparent in many instances, pain is not a con- 
stant symptom. When pain occurs, it is of a dull, continuous char- 
acter in the loin. Hematuria also occurs in relatively one third of 
the cases The hematuria docs not difTcr from hematuria of any 
other cause. The clinical picture is one of chronic nephritis and 
renal insufiicicncv. Headache, nausea, vertigo, anorexia and loss 
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of weight arc common. These symptoms are usually associated 
with an delation of the blood pressure of moderate extent onl). 
The eye grounds present the topical appearance commonly seen 
in chronic nephritis. As in chronic nephritis, there will be urea 
nitrogen retention and the dye elimination tests will usualls be 



Fig. SSS— - Hypernephroma in polycyclic kidney low pow er phou*nicmgr«ph 
showing area of rumor within polycystic kidney. 
iCoanr.y ol fir M M Mritcav *i»J Ilanlj II C.l* »nl Jem, met ,f Vrelej, I*» 4J 74* ) 

obsened as lemer than normal. Am other form of kidney disease 
may be present such as tuberculosis (Fins S^S, 3a 1), minor (Fi<«. 
3 ”>j) or p) eloncphritis. in s\h ; ch csent the symptomatology of the 
complication is usually the most pronounced. In other instances, 
there may be no oilier urological symptomatology than that pre- 
sented In a chronically advanced glomerular nephritis. I he 
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symptoms may be apparent for months or even years, with asso- 
ciated renal dysfunction, anuria, uremia and ultimate death. 

Diagnosis; The diagnosis of polycystic kidney disease can only 
be made by the interpretation of the physical findings, the symp- 
tomatology, and by the pyelogram (Fjo. 356). The symptoma- 



Fig. 356 — Polycystic kidney. Bilateral retrograde pyelogram revealing the 
abnormal position of the kidneys and the elongated "spider like" deformity 
of the calices. 

(rhita<lctphia General IlMptil > 

tology may he such that die condition may be considered an inter- 
stitial nephritis. Both kidneys are usually palpable; occasional!) 
one kidney is palpable, while at other times, neither kidney is 
palpable. 

Cystoscopy: There are no pathognomonic features observable 
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n cystoscopic examination as would establish n diagnosis Hie 
mucosa of the bladder is usualh nonml in appearance Occa 
sionally a moderate degree of congestion of the trigone un\ trust 
Differential phcnolsulfonphtlnlem tests shou delayed ipficannce 
on both sides and a diminution in the percentage output 

The ultimate diagnosis of polycystic hulncs rests main!) upon 
the roentgenological findings As a rule the p) clograin presents a 
l)pical appearance The narrowed pels is and elongated cahccs 
extend oxer an area greater than that of the normal kidnex 1 here 
arc man) sanations Thcp)elogramnn) even simulate renal nco 
plasm In the earlier stages the picture prcsemci! show s a cresccn 
tie distortion of the terminations of the minor cahccs There is 
elongation of the major cahccs w ith associated w tdcmng and cup 
pmgof the minor cahccs The picture presented b) the p) clograin 
ss ill often var) with the stage of the disease Due to the f requeues 
with which this condition is noted on both sides a bilateral p)clo 
gram is contraindicated due to the frequency with which the chs 
casci! kidney undergoesa transitory amina follouingsiichastudy 
It is deemed w isc to assume the conservatn c attitude of doing one 
side pcnmttmga period of sescral days to elapse before attempt 
mgpsclography of the opposite side A study of both sides should 
always he done if such renal pathology is considered 

Prognosis The prognosis of poly cvstic kidney is poor although 
many patients may be carried along by proper diet and rest for a 
period of many years with unpaired renal ictiwts The Sidneys so 
affected arc more subject to infection with its associated symptoma 
lofoga than the normal kidnea 

Treatment 7 he treatment of congenital polycystic kidney is 
medical rather than surgical 7 he patient should he mamt lined 
on an alcohol free diet low in proteins \ high Hind intake should 
be maintained In the csent of complicating renal pathology 
affecting one stdc surgical treatment should lean totvard comcrva 
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live management rather than to the radical. Much attention 
should be paid to the excreting ability of the opposite kidney be- 
fore surgical measures are instituted. 

HYDROCELE RENIS 

Hydrocele renis (perirenal hydronephrosis, renal hygroma, 
pscudohydronephrosis, hydroperinephrosis) is a rare condition. 
Kelley, in 1903, is credited with the first description of the condi- 
tion. Renner, in 1923, applied the term “Hydrocele Renis.” 

The origin of the fluid is controversial, although there are three 
possible sources from which the fluid may be acquired; renal, 
hemovascular and lymphovascular. The fluid contained within 



rig. 357 — Hydrocele renis. Gross specimen showing complete detachment of 
capsule from kidney surface which is grossly normal in appearance. 
(Count*? o{ Dr Charles II. D*T Shistrs «n>l Dr. John It. SDufcts 
and /mi rad/ of Urolofy, 1941. 46 - t0*9 ) 
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the fibrous sac mas be unnow serous or scrosangimiow Hie 
(hud surrounds the kidne) pirmll) orcompktcl) (I ir 377) llie 
amount of fluid surrounding the kidne) mi) var) There is no 
etiological factor of Imlrocclc renis but the condition mi) result 
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Fig 358 — ll)drnctlr rmit — Pjtmcphnm llittologic tectum theming dtlicair 
Ijjrr of fibrin » uh enmethed red relit covering denuded turf tee of kidney Note 
mtentitnl erudite belt* cm tubulet within cone* 


from one or more factors rcml truum pertrcml influnimtwn 
lunplntic obstruction or unnar) obstruction (lie 33 S) 
Ssmptoms I he ssniptornsireusuill) not ictuc J he first swnp 
tom is usuall) i sense of fullness m the loin An ibdotmml or loin 
miss or tumor tni) be pilpiblc Constipation niusci and \onnt 
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ing from intestinal obstruction, or symptoms of biliary' colic <luc 
to pressure in the common duct may be present. 

Diagnosis: The diagnosis of hydrocele renis may be difficult due 
to the vague nature of the symptoms and indefinite physical find- 
ings. Renal function may vary from normal to complete lack of 
function depending upon the involvement of the renal paren- 
chyma and free drainage into the bladder. Urinary findings are 
never suggestive. 

Cystoscopy: There is nothing pathognomonic in the cystoscopic 
findings. 

Pyelograms vary according to tire presence or absence of hydro- 
nephrosis, compression of the renal pelvis and obstruction to 
urinary flow into the bladder. A definite diagnostic finding would 
be the pyelographic demonstration of a connection between the 
renal pelvis and the surrounding sac of fluid. Such a finding is 
seldom demonstrated. 

Treatment: Nephrectomy is the procedure of choice. 
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Etiologj : I he caused renal calculus is not known (Pi.au iamii) 
There arc man) theories regarding the ctiologv of renal calculus 
None of these theories, cither alone or in combination, is sufficient 
in the explanation of calculous formation. Whatever the forma 
non of calculi or stones in the urinar) tract may be, their present e 
produces one of the major problems in urolog) . Although con 
siderablc recent research has been done and man) suggestions 
hast* been offered for tlictr dissolution within the renal pelvis, no 
known method or medication will satisfacioril) dissolve them 
The calculus or calculi, has ingoncc formed, must cither be passed 
or be surgicalh removed If calculi arc permitted to remain 
within ihckidncv or renal pelvis, irrcparablcdestriiclion of renal 
tissue ma) sooner or later occur (Fig 3 j*)). 

The theories of calculous formation arc 
Colloid crystalloid balance Considered to be bighl) significant 
in the formation of renal calculi The urine is regarded as a super- 
saturated solution, the colloid elements retain a large qtnntit) 
of crvstalloids m solution Disturbance of this balance permits 
crystal precipitation with beginning calculous formation. 

Infection Infection umioubtcdlv plavs an important role in 
certain instances of renal calculous formation Although calculi 
art known to be formed under aseptic conditions in certain 
instances it is usual that infection occurs following calculous 
formation Calculi have been produced experimental!! bv im* 
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Tumor 

Vsaatiy not present 
Muscular spasm and ten- 
derness at costovertebral 


Microscopic Mood uso 
ally found during and 
immediately following at 
tack of renal colic. Usu 
ally moderate number of 
leukocytes In infected 
eases, pyuria. 

Cjstoscopic data 

Bladder mucosa normal. 


Meatus copy 
Vanes with positron of calculus If high up 
in the ureter the ureteral orifice is normal. 

If just above the onfiee, marked edema and 
hyperemia If a small calculus has been 
passed, considerable swelling and ecchimosis 
around the onfiee will be present 

Function tests 
Phenolsulfonphthalein 
Detajcd, impaired function. 


Indigo-carmine 

Delajed appearance ti 


X-ray 

Plain In 90 95 per ci 



e. Faint concentration. 


it of instances, calculi 
aleulus in relation in 


PLATE LXXI1I. 
Renal Calculus. 



Symptoms 

Symptoms referred to 
kidney 

Pain 

Recurrent attacks of re 
nal eolic. Sudden, lanci 
naling pain in renal re 
gwn. radiating downward 
along course of ureter to 
groin, bladder, genitalia 

Constitutional 

symptoms 

Nausea and vofmtinc on 
occasion Marked weak 
ness and exhaustion f, 4 
lowing attacks. 




CIINICAI. c\sroscoi*Y 



Fij: 5S9 — II)i!roiK|4imif iecoodjry io multiple olculi. 
(Trwtl* l niter* »y llvpol Are No J«07 ) 


plantation of streptococci rcmmct! from the infected teeth of 
patients suffering s\ it h ret nrrent Iitlnnsts into tlic dc\ itali/cd teeth 
of dogs It is apparent that infection pla>\ some role in the forma 
non of renal < ninth Various strains of staphs loux.fi, streptococci. 
ItaciUm (oh and the Protem nmmonuxr arc the bacteria most fre 
cpicml) encountered in the presence of calculi It is noicuorth) 
toobsenc the frccpicnt association of lnhtnsis in the presence of 
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Fig. 360— Photomicrograph through a typical plaque of calcium showing dis- 
tinctly under the normal covering epithelium. Special staining methods have 
proven this to be calcium. Note the absence of evidence of infection. 
(Courtesy of Dr Alexander Randall and Dr Perry D Melvin 
and Journal of Urology. 1937. 37 737 ) 


chronic suppurative wounds such as are seen in osteomyelitis. The 
mechanism or the role performed by infection in calculous pro- 
duction is not clear and is not understood. Randall believes that 
infection plays an important role by producing minor papillary 
lesions or injuries to the calyceal linings. These infection-induced 
injuries constitute focal points where crystallization of urinary 
salts may occur with the production of a primary renal calculus 
(Figs. 360, 361, 362). 

Stasis: Stasis of the urinary flow is not a cause of calculous forma- 
tion. An important factor of calculous formation is incited by the 
stagnation of the urinary flow with an associated infection which 
invariably occurs. The frequency of occurrence of calculi in the 
presence of congenital renal anomalies is undoubtedly favored by 
829 
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stasis of the urinarj How. Similar!), the acquired obstruct i\c 
uropath) causing stasis can hardly be considered a direct contribu- 
tor) factor of calculous formation. Stasis of the urinary flow cannot 
be produeme of renal calculi. Mans other factors in association 
are neecssar). 

Metabolic disturbances: The role of calcium metabolism is of 



Fig. 3<>l — Photomicrograph through jpecimen Here the epithelium centring the 
calcium plaque hn gone and the plaque lie* raw and bathed in caljTeal urine The 
wrinkled outer cmering 11 of different character and coloring from the tupport 
tng plaque, and appear* to be a dituna iecondary depenit. Note the early calcium 
dtpenit* under the epithelial cell* lining the urinifemu* tubule* in the deeper 
portion of the liituc, and the absence of any evidence of infection TTm it ihe 
earJietl rvidrnce of the beginning nf j renal calculu* >rf ohtrived. 

(Cfflirtrij of Dr AIr*>tu!<r Rtnlill mJ fir Perry I> 

•M rf l fotoaj l»J7, 17 73* ) 

particular importance in the production of renal calculus There 
are few calculi found in the urman tract in which calcium is not 
fotmcf tft one or more of its mart) salts, It has been shown tint a 
diet deficient m \ ttamm A w ill produce calculi in rats. It has been 
suggested tint calculous formation results from a secondary dis* 
turlnncc of calctum tnctabohsin rather than the direct icsult of 
dictnn dcfictcncs Faults calcium metabolism is ewdertetd in 
hspcqnrnthyroidmn In this condition there is an increase of the 
jno 
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calcium in the urine. It has been shown that abnormally increased 
concentration of the calcium salts in the urine predisposes to cal- 
culous formation (Fig. 363) . 

Characteristics of Renal Calculi: Renal calculi vary widely in sire, 
shape, color, structure, and composition. Simple or homogeneous 
calculi are composed of a single chemical substance. Mixed or 



rig. 3f>2 — Photomicrograph through the calculus. The calcium plaque it indi- 
cated by V and the calculus by X. Note the loose attachment of the plaque. By 
differentiating stains the calculus has been proven to be calcium phosphate and 
the plaque a different salt of calcium. 

(Courtesy of Dr AlrxanJrr Randall and Dr Terry D If thin 
and Journal of Urology. 193?. 37:737 ) 


heterogeneous calculi are composed of more than one substance. 
Calculi may be single or multiple in number. They may be uni- 
lateral or bilateral in position (Fig. 36*1). In she, renal calculi may 
vary from minute masses of agglutinated crystals, termed gravel, 
to large solitary solid stones, occupying practically the entire kid- 
ney and weighing many grams. The composition of renal calculi 
varies greatly. The usual compositions arc: 

831 
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Uric acid calculi arc y tlloss nil brown to reddish brown in color 
arc bird but fragile in consistency round or o\oid in shape I la 
surf ice is smooth or finely granular Uric acid stones are rarth 
pure in chemical composition but are usually admixed with 
urates or calcium oxalate 



r k '6>— Parenchymal calcul mol kidney*. Ant >fxy specimen of b« th kidncyv 
Nephrostomy tube still it tun Each stone has a bn «n-black nucleus. 
tCuor i f Ur M»u tr M»bt iM Ur U iOnllr 
ami Jtm *tl */ t tel t*J? * 'll ) 

l rale calculi are the most frequently obsened stones in infancy 
and childhood I hey arc rarely seen in the pure form of am 
omnium urate but contain a mixture of phosphates or oxalates 
These calc uli art of a yellowish brown color and arc relit nils soft 
in consistency 

()\alate calculi arc usually cotn|>oscd of rah turn or ammonium 
oxalate I hey arc sen hard and ire of dark browai color lime 
calculi mas lie cxtttdin„U smooth or the surface may be covered 
with spines or sptcula forming a imtlbcrn calculus Became of 
832 
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their rough, irregular surface, they tend to be retained within the 
renal pelvis until they require surgical removal. 

Phosphatic calculi are usually a mixture of calcium and am- 
monium or magnesium phosphate. These calculi occur either in 
an amorphous or in a crystalline state. They usually are multiple. 



Fip. 364 — Bilateral renal calculi. Roentgenogram — scout film with catheter 
lying within the left ureter. Renal function poor. 

(Pfufufrfpfna (Tcncrsf ffo»piuf.J 

They are usually of a grayish-white color, but may be >cllow or 
brown. They present a rough, granular surface and arc relatively 
soft and friable. The large coral or “staghorn” calculus, molded 
to the shape of the renal pelvis and caliccs, arc generally of this 
chemical composition (Fig. 365). 

85S 
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Cystin calculi , m pure form are smooth and polished but tv hen 
mixed with phosphates they are rough and granular Cystin cal 
cult tend to assume the form oE a calyx or pels is and often form 
staghorn calculi (Fic 366) These calculi present a light 
greenish yellow color when freshly removed The color darkens to 



a i «» 3 4 s 

l ! I 1 l L 1 

Fig 365 — Large staghorn or dendritic calculus which occupied the entire renal 
pelvis causing total destruction of the kidney 

a bluish green on exposure to light and air These calculi are only 
slightly radiopaque and for this reason may be completely over 
looked on roentgen examination 

nbriu calculi are soft noncry stallotd concretions consisting of 
fibrin and calcium phosphates in alternate lay ers They are usually 
small in size and multiple in number and may at times fill the renal 
pelws(Fir 367) They are white yellow or brownish in color and 
haven wax like coating (Fic 368) 
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Rare stones: Carbonate calculi, occurring as calcium carbonate 
are occasionally seen. More rarely do they occur as magnesiiin 
carbonate. These calculi are chalky-white in appearance, crumble 
easily but cast a dense shadow to the roentgen ray. 

Xanthin calculi present a yellowish-brown or grayish-greet: 
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Choleslenn calculi resemble cystin stones in appearance. 
These calculi are extremely rare in occurrence. 

Urosteahthsare related to fat and fatty acids (stearin and palmi- 
tm). 

Bacterial calculi are round or oval, soft, elastic concretions, 
\ an ing in size from 0.3 to 2 centimeters and are found in the renal 
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Fig 36” — Snfr calculi. Some were broken in handling with forceps 
(Courtesy of Dr Albert M Meals and Journal of Lrology 1939. 1157 ) 


pel* is These calatli are usually composed of Bacillus coll. 
Usually traces of urinary salts may be found in the concretions. 

Symptoms: Renal calculi may exist for years without producing 
symptoms Symptomless calculi are not infrequently disco* ered 
during roentgenological examination for other conditions. It is 
the rule that in the majority of instances, sy mptoms are produced 
by calculi However, every symptom or group of symptoms re 
836 
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salting from calculi may be caused by other pathological renal 
lesions. In spite of the frequency with which renal calculi are seen, 
there is no single symptom or group of symptoms that may be con- 
sidered pathognomonic. 

The symptoms are most frequently pain, hematuria and pyuria. 
All these symptoms may be present or only one may be evident. 



Pig. 368 — Section of soft calculi showing laminations of amorphous debris, 
fibrin and crystals. 

(Court My of Dr. Albert M. Meads and Journal of Urofatrr 19J9. S’: I IS? ) 

Any combination of the symptoms may be complained of by the 
patient. 

Pain: The pain caused by a renal calculus is usually a fairly con- 
stant, dull pain loealued in the general region of the affected kid- 
ney (Fig. 369). The pain may be intermittent and may radiate. 
Radiation of the pain may be toward the genitalia, to the lower 
abdomen or toward the umbilicus. 

Fixed renal pain may or may not be present. Such a pain is sc!* 
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Fig. 369 — Calculous pjonephrosii caused by a Urge impacted calculus at the 
ureteropelvic junction Marked destruction of the kidney is evident. Pam was 
of an obscure nature localized in the renal area 
(Temple Umvtrs.ljr Hospital, Acc No 3867 ) 

dom intense but is constant and annoying. Fixed renal pain is 
usually confined to the costovertebral area. 

Renal colic Renal colic is considered one of the most charac- 
teristic s) mptoms of kidney stone. The pain of renal colic is some- 
times mild but it is usually severe. It is described as a stabbing, 
lancinating pain. The pain begins suddenly in the kidney region 
without premonitory s) mptoms and usually radiates to the groin, 
urethra or scrotum in the male, or the vulva in the female. The 
838 
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radiating pain follows the downward course of the ureter to the 
bladder. Occasionally, retraction of the testicle occurs due to reflex 
spasm of the dnrtos or cremaster muscles. Immediately after the 
onset of the acute pain, the pulse will be accelerated, the skin cold 
and clammy. General abdominal rigidity is apparent during the 
attack of pain, relaxing completely as the pain subsides. Nausea 
and vomiting are common symptoms. An attack of pain may vary 
greatly in duration. An attack may be a brief spasm of a few sec- 
onds to a long-continued spasm lasting several hours or even days. 
If the pain is long continued, there are usually alternating periods 
of exacerbation of the pain and periods of comparative relief. 
Following an attack, there is usually constant muscle soreness in 
the renal area. Attacks of kidney colic vary greatly in frequency. 
The attacks may be a few days apart, or weeks, months or even 
years may intervene between attacks. The attack usually termi- 
nates as quickly as it begins. 

Hematuria usually accompanies an attack of renal colic. Sel- 
dom is hematuria sufficient to produce clotting. The bleeding is 
usually only sufficient to present a "smoky" appearance of the 
urine. Massive hemorrhage is not indicative of stone but is more 
suggestive of neoplasm. The bleeding is usually microscopic in 
amounts. Hematuria may be continuous or may occur only after 
an attack of kidney colic, or it may appear spontaneously at inter- 
vals tvitliout pain or apparent cause. 

Pyuria: The amount of pus in the urine may vary widely. Pus is 
absent in aseptic cases. Great quantities of pus in the urine arc 
indicative of pyonephrosis. The amount of pus depends directly 
on the extent of infection. It may be absent if the ureter is totally 
occluded. 

Diagnosis: A history of persistent pain in the loin or repeated 
attacks of colicky pain radiating along the course of the ureter 
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is suggestive of tenal calculus. Hematuria or continued pyuria, 
or both in combination and the finding of crystals in the urine are 
also suggesth e of renal calculus 



Fig. 370 — Large solitary calculus I) mg in the renal pels is of the right kidoe) 
(rhitaiMphia llmcfal Hospital ) 


Physical examination is usually of little aid in the diagnosis of 
renal calculus. All patients should be subjected to complete ph)si* 
cal examination. An attempt should be made to disco\ cr any com 
pheaung condition that uould preclude operation or vary an) 
necessary opera ti\ e procedure. 

In making a diagnosis of renal calculus, the main reliance must 
8 !0 
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be placed upon roentgenograph ic demonstration (Fig. 370). It 
should be remembered that approximately five per cent of renal 
calculi are not demonstrable by the roentgen ray. The negative 



Tig. 371 — Calculous pyonephrosis. Intravenous urogram demonstrating a large 
calculus in the right kidney. Irregular collections of the contrast medium may 
also be observed. 

(Philadelphia General Hospital.) 


appearance of a plain x-ray film of the genitourinary tract does not 
preclude the possibility of calculous disease. 

One of the most important details of study is intravenous urog- 
raphy. The roentgenograms should be exposed by stereoscopic 
procedure. Considerable informative data are to be gained by 
such study (Fig. 371). 
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1 The presence or absence of a calculus if opaque to the roent 
gen ray 

2 The size shape and position of the calculus or calculi 

3 The demonstration of partial occlusion of the ureter ruth 
subsequent distention of the renal pels is Pelvic distention w ill be 
apparent ev en though the calculus is nonopaque 

4 The position and excreting ability of both kidneys 

5 The presence or absence of congenital anomalies of the 
upper urinary tract 

6 The localization of renal and extrarenal shadow's in exact 
relationship to the pels is and cahces of the kidney 

All this information may usually be gained before continuing 
w ith the further studies of cystoscopy and retrograde py elography 
and individual renal function tests 

Cystoscopy Uncomplicated renal calculi present no evidence 
within the bladder that is suggestive of their presence The only 
observation that is suggestive of renal calculus is a blood efflux 
from the ureteral orifice on the afFected side Such an observation 
is not characteristic of calculous disease (Fig 372) Such an obser 
vation may also be made m many other renal and ureteral lesions 
Occasionally a small calculus may be seen in the bladder a ure 
teral orifice show ing cv idence of recent trauma A small calculus 
may be seen projecting from the orifice of the*ureter and is proof 
conclusive of the cause of the attack of pain In other instances 
edema surrounding the ureteral orifice is suggestive of a stone 
lodged m the intramural portion of the ureter It may be lm 
possible or undesirable to cathetenze the ureter The ejection of 
indigo-carmine from the ureteral orifice following intravenous 
injection will permit a rough estimate of the excreting ability of 
both kidneys and the patulousness of both ureters 

By ureteral catheterization, the patenq or position of obstruc 
tion within the ureter may be ascertained It is also possible to 
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ascertain the individual functioning ability of each kidney, as well 
as to collect specimens of pelvic urine for culture. It is also 
possible, by means of a wax-tipped catheter, to demonstrate the 
presence of a calculus which is nonopaque to the roentgen ray. 



Fig. 372 — Rena! calculus. Roentgenogram showing a large dendritic calculus 
occup>ing the renal pelvis and calices of the right kidney. 

(Pbil ii Jell'll ia Centra! Hospital. Acc. No 49650.) 

Pyelography: Retrograde pyelography is the most important 
diagnostic procedure in the study of renal calculous disease. Such 
a study should include ureterograms as well as a pyelogram 
(Fio. 373). These procedures are the most valuable aids in the 
diagnosis of renal calculus available at the present time. Although 
the pyelogram is invaluable in differentiating between intra- and 
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extrarenal shadows, its great importance lies in the fact that patho 
logical changes of the kidney maj be readily v isualized (Figs 374, 
375) A kidney maj not be visualized bv intravenous urography 
because of some underlying pathological change preventing 



Fig. 373 — Calculout pyonephrom. Retrograde pjtlogram showing multiple 
calculi at » ell at market! dettruction of the kidney 
(Tnnplf lr itnilr 1W ‘*1 Are *>o.<0 ,, 97) 


normal excretory function such as hydronephrosis, pyonephrosis, 
tumors, tuberculosis, or anomalies 

Im estimation of the opposite kidney: Investigation of the op 
positc kidney should always be made before any estimation of 
treatment is instituted The estimation of the proper surgical 
SU 
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procedure will be greatly enhanced by a full knowledge of the 
functional ability of the supposedly normal kidney (Fig. 376). It 
is a recognized fact that the supposedly normal kidney is fre- 
quently the site of pathological lesions which may cause anuria 



Fig. 374 — Rena! calculus. Roentgenogram showing large 
solid-appearing calculus. 

(Ttmpfe tfm'nnity ffospitaf. Acc .Vo. ) 


to occur following renal operations. It has been repeatedly dem- 
onstrated that a calculus, with its typical symptoms, may be 
present on one side. On the other side, the kidney may be func- 
tionless as the result of other pathological changes such as tu- 
berculosis, neoplasm or even calculous disease with massive 
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extrarenal shadows, its great importance lies in the fact that patho- 
logical changes of the kidney may be readily visualized (Figs. 374, 
375). A kidney may not be visualized by intravenous urography 
because of some underlying pathological change preventing 



Fig 373 — Calculous pjonephrosis. Retrograde p)dogram showing multiple 
calculi as well as marked destruction of the kidney. 

(Temple University Hospital. Ace No t0297 ) 


normal excretory function such as hydronephrosis, pyonephrosis, 
tumors, tuberculosis, or anomalies. 

Investigation of the opposite kidney: Investigation of the op- 
posite kidney should always be made before any estimation of 
treatment is instituted. The estimation of the proper surgical 
814 
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procedure will be greatly enhanced by a full knowledge of the 
functional ability of the supposedly normal kidney (Fig. 37G). It 
is a recognized fact that the supposedly normal kidney is fre- 
quently the site of pathological lesions which may cause anuria 



Fig. 374 — Renal calculus. Roentgenogram showing large 
solid-appearing calculus. 

(Temple University Hospital. Ace. No. 49294 ) 


to occur following renal operations. It has been repeatedly dem- 
onstrated that a calculus, with its typical symptoms, may be 
present on one side. On the other side, the kidney may be func- 
tionless as the result of other pathological changes such as tu- 
berculosis, neoplasm or even calculous disease with massive 
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destruction of renal tissue The accepted practice m bilateral 
calculous disease is to institute surgical procedures primarily on 
the side functioning the most normally (Fic 377) All these 
highly significant and important data may be gained by the use of 



Fig 375 — Retrograde pjelogram showing position of calculus m relation to renal 
pels is At operation what appeared to be a solitary calculus was found to be a 
large collection of uniform calculi of small sire 
(Temple Uoieer* ty H<»p tat Act No 49 ’94 ) 

intravenous urography, cystoscopy with indiwdual function tests, 
phenolsulfonphthalein or indigoormine, intravenously adimnis 
tered and retrograde pyelography 
Anttrta does occur following sudden, unilateral ureteral impac 
tion w ith reflex suppression of the opposite and supposedly normal 
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kidney. The question is frequently raised whether or not a normal 
kidney can fail to function. It is generally conceded that suppres- 
sion of urine occurs only in diseased kidneys, but that those lesions 
present within a supposedly normal kidney were never of such im- 



rjg, 376 — Renal calculus. Intravenous urogram showing a normally functioning 
left kidney. There is no apparent function of the right kidney. Multiple calculi 
of right kidney readily observed. 

(Temple University Hospital, Aee. No 22t69.) 

portancc as to produce symptoms. This fact is substantiated by a 
patient recently observed by the author. A man of -10 years pre- 
sented himself with marked painless hematuria. Examination 
revealed the presence of a rapidly increasing tumor of the right 
loin. Within 2*1 hours, the tumor displaced the intraabdominal 
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organs toward die left and marked progressive anemia was e\i 
dent No urine was passed in 24 hours Blood urea nitrogen was 
145 mg , creatinine, 18 5 mg per 100 cc of blood An emergency 
nephrostomy was done, evacuating 2000 cc of bloody fluid from a 



Fig 3?" — Bilateral renal calculi Roentgenogram showing a large soli tar) cal 
cuius in left kidnej and multiple calculi in right kidne) 

<Pb Udrlph a Ccswral Hospital ) 


hydronephrotic sac The output of the opposite kidney for the 
next 24 hour period was 3450 cc of urine of very low specific 
gravity A nephrectomy was later performed with an uneventful 
convalescence Subsequent study revealed the presence of a tenni 
nal phase of chrome glomerulonephritis that had never caused 
svmptoms and was never known to exist The patient returned to 
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work but failed physically, dying of uremia in six months. 
Necropsy revealed a typical kidney of chronic glomerulonephritis. 

Treatment: The treatment of renal calculus may be divided into 
two types: (1) Nonoperative; (2) operative. It is to the maintained 
end result that both methods lend themselves— a normally func- 
tioning kidney. It is common that when a patient is first ob- 
served it is for the relief of renal colic. The pain usually may be 
controlled by the hypodermic injection of morphine, 1 0 to 16 mg. 
( i/ 6 to 1/ grain) and atropin, 0.45 mg. (Viao grain); or dilaudide, 
2 to 2.5 mg. (y 3 o to grain). The latter is preferred because of 
its greater ability in relaxing the spasm of unstriped muscle fibers. 
The undcsircd effects of atropin are avoided. Hot baths or a hot 
water bottle applied to the loin may cause muscular relaxation and 
relief of pain. If the pain continues for several days or recurs re- 
peatedly after temporary relief, complete obstruction of the ureter 
may be present. It is possible, in some instances, to dislodge an 
occludingcalculus by ureteral catheter. Occasionally, it is possible 
to introduce a ureteral catheter beyond a small calculus into the 
kidney pelvis and temporarily establish drainage as well as to dilate 
the ureter. 

The specific treatment of the calculus or calculi depends on 
several factors: Size, position, whether calculi arc unilateral or 
bilateral, age of patient, general physical condition, presence or 
absence of destructive lesions of one or both kidneys. 

The size of the calculus and its relative position arc very im- 
portant factors. A calculus that is small enough to pass through the 
ureter into the bladder may be satisfactorily managed by ureteral 
dilatation. Discovery of a very small calculus lying in the calyx 
should not cause the patient to be subjected to immediate surgery. 
A small stone lodged at file uretcropclvic junction may pass fol- 
lowing ureteral catheterization and dilatation. Cystoscopy should 
always be done to ascertain whether or not obstruction is complete 
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and whether or not infection is present following localization of a 
renal calculus by x-rays. If aver)’ small calculus is found lying in a 
calyx and the renal pelvis is uninfected, the calculus may be per- 
mitted to remain without endangering renal tissue. If the pel\ is 



Fig 578 — Renal calculus. Roentgenogram showing a calculus in the left kidney. 
The calculus was (mail but cau*«J severe pain. 

is infectcil and obstruction is evident, the calculus should be surgi- 
cally rcmo\ ed. A small, silent calculus should be remos cd if at any 
time it begins to produce symptoms, or if it shows a tendency to 
enlarge, or if infection supers cues (Fic. 878). A calculus impacted 
at the uretcropels ic junction causing either partial or complete 
obstruction should beremosed whether or not infection is present. 
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A great percentage of renal calculi are too large to pass through 
the ureter spontaneously (Fig. 370). Such calculi van,' from a 
single pelvic stone approximately one centimeter in diameter, to 
the large, branched calculi completely filling the renal pelves and 



Fig. 379 — Renal calculus. Roentgenogram showing a large, solitary calculus 
in (he left kidney. 

(Temple Uni»er»ity Hospital, Aec. No. 24068.) 


calices. The calculi may be multiple, of the same relative size, or 
may vary in size. Calculi of such size, shape and contour should be 
removed to prevent kidney damage or to prevent further kidney 
destruction. Much depends on the general picture presented; the 
age, whether the calculi are unilateral or bilateral, and the relative 
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function of both kidneys. Huge bilateral dendritic calculi may 
exist for years with a low kidney function, yet these patients may 
continue indefinitely in a more or less normal way without opera- 
tion. To subject these patients to operation would be unjustified 
in the presence of a high urea nitrogen, low kidney function and 
the relati\ e age of the individual. 

The one big problem of treatment of renal calculi is the mainte- 
nance of normal functional ability. Normal renal function cannot 
occur in the presence of obstruction. This statement is true 
whether calculi are unilateral or bilateral In the operating room 
more than anywhere else, conservatise measures should be insti 
tuted in an attempt to corners e functioning renal tissue. 

CALCULOUS ANURIA 

Calculous anuria is the suppression of urine resulting fiom 
upper urinary tract lithiasis It is a condition that must be differ- 
entiated from the anuria produced by other causes. It must be 
further differentiated from the marked oliguria occurring in cer- 
tain conditions of the kidney following ingestion of metallic 
poisons and in some phases of acute nephritis 

Calculous anuria occurs because of: 

(ij) A single kidney (congenital or acquired) is obstructed. 

(6) Both kidneys arc obstructed. 

(c) An acute obstruction is present on one side and a rcllcx 
suppression on the other side in an individual who 
possesses two supposedly normally functioning kidneys. 

Cystoscopic study in nephritis or nephrosis would show an en- 
tire absence of obstruction or abnormality. In those instances of 
anuria due to calculus, definite obstruction should be demon- 
strated on one or both sides. 
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Symptoms: Calculous anuria may be asymptomatic but usually 
follows an acute attack of renal colic. Following the onset of 
anuria, the blood urea nitrogen and creatinine mount rapidly. 
The signs and symptoms of toxemia develop, which are propor- 
tionate to the increasing blood urea nitrogen and creatinine levels. 
Symptoms of uremia usually occur gradually, but steadily increase 
in intensity. Unless the obstruction to the urinary flow is elimi- 
nated, uremia increases in intensity and death ensues. 

Diagnosis: The diagnosis of calculous anuria is made by bilat- 
eral ureteral catheterization and the roentgen ray. The roent- 
genogram would reveal a calculus along the line of the ureter on 
one or both sides. These findings, together with the failure to 
obtain urine from the bladder, establish the diagnosis. 

Treatment: Approximately 30 per cent of all instances of calcu- 
lous anuria recover spontaneously as the result of relief of the 
obstruction, with or without the passage of rhe calculus or calculi. 
The remaining 70 per cent die as the result of uremia after vary- 
ing periods of time, unless drainage is instituted by ureteral cathe- 
ter or following the surgical removal of the offending calculus or 
calculi. Ureteral catheterization should be done in an attempt to 
relieve the obstruction to the kidney and to establish drainage. 
Failure to cathcterize successfully the ureter is a definite indica- 
tion for surgical intervention. 

CYSTINURIA 

Cystimiria is a condition exhibiting abnormal amounts of cys- 
tin in the urine. Excessive cystin is possibly due to a congenital 
fault in the metabolism of sulfur containing amino-acids. Ac- 
cording to Medes, cystin is excreted in small amounts by normal 
individuals. It was found, in a study of 50 normal subjects, that 
the variation in the daily output of cystin was from 0.8 to 81 
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mg In cystinima, elimination of cystin in amounts far m excess 
of the normal are found in the urine Three or four times the 
maximum normal elimination may be found 

Bodanshy belies es that a large proportion of cystin is derived 
from food and is required for the s)nthesis of hair and epidermal 
structures Human hair w as found to contain 1 5 6 to 2 1 2 per cent 
of cystin He also states that cystmuncs continue to excrete cystin 
even on a protein free diet and during starvation, which would 
indicate that cystin is at least parti) endogenous m origin Others 
believe the amount of cystin present in the urine varies with the 
amount of protein ingested 

C)stin in the urine, either in solution or in crystals, does not 
present any clinical symptoms The clinical picture presented is 
one of urinary lithnsis in those instances where the process has 
continued from crystallization to calculous formation Calculous 
formation is relatively rare Randall considers that 2 7, Hinman, 
3 to 3 per cent of all cystmuncs form calculi These calculi are 
not radiopaque unless admixed with calcium salts (Fic 380) 
For that reason, demonstration of cystin calculi may be difficult, 
if not impossible 

Cystinuria is a condition of strong familial tendency It is a 
hereditary disease and is know n to be transmitted by either parent 
to children of either sex A boy of 1 2 years observ ed by the author 
presented marked pyuria He was found to excrete 192 mg of 
cystin in a 24 hour urine specimen of 1325 cc X rays revealed the 
presence of multiple calculi m the renal pelvis Analysis of the 
calculi, after removal revealed that they were composed of cj sim 
with a thin coating of calcium oxalate and phosphate Follow ing 
operation, two cystin determinations were made Both determi 
nations revealed a high percentage of cystin excretion, 183 2 and 
296 mg respectively The family history was interesting since it 
demonstrated the familial tendency of cystinuria The father vvas 
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45 years of age and in apparently good health. The mother, 33 
years of age, was in good health. The patient had three sisters; 
fourteen, nine and six years of age respectively. The fa titer and 
eldest sister were found to be cystinurics but were without symp- 



Fig. J 80 — Cystin calculi. Intravenous urogram showing the presence of calculi 
as weJJ as destruction of the kidney. Cystin calculi proved by chemical analysts 
following removal. 

(Temple University Hospital, Aec. No. J2528 ) 


toms. The other members of the family were negative to all tests. 

Diagnosis: The finding of both cystinuria and urinary calculi 
in the same individual suggests that the calculi arc composed of 
cystin. The same principles of diagnostic procedure should be 
applied as in any other calculous formation. The visualization of 
the calculi may be somewhat difficult on occasion. Pure cystin 
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calculi are relam ely invisible or cast a faintly visible shadow on 
the roentgenogram unless they are large or contain inorganic salts 
Treatment: The treatment of cjstin calculi is surgical. C)stin- 
uria cannot be cured, but in the majority of instances, it is con* 
trollable. The control of cystinuria is best accomplished by limit- 
ing the protein intake, forcing fluids and the oral administration 
of alkalies. 
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XXVIII 


friMonsoF the kiuxey \ 


1 

EPITHELIAL TYPE 


Benign 

1. Adenoma 

(a) Papillary 

( b ) Tubular 

(c) Alveolar 

2. Cystadenoma 


Malignant 

1. Papillary carcinoma (of pelvis) 
Grade I 

Grade II 
Grade III 
Grade IV 

2. Squamous cell (of pelvis) 

3. Hypernephroma (adrenal origin) 

4. Adenocarcinoma (malignant 
nephroma) 

(a) Papillary type 

1. Clear cell 

2. Granular cell 

(b) Alveolar 


MESOTHELIAL TYPE 


Bentgn 

Connective tissue origin 

(a) Fibroma 

( b ) Lipoma 

(c) Chondroma 

(d) Osteoma 
Myoma 

(a) Leiomyoma 

(b) Rhabdomyoma 
Angioma 


Malignant 

1. Sarcoma 

Fibrosarcoma 

2. Myosarcoma 

(a) Leiomyosarcoma 

(b) Rhabdomyosarcoma 
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111 

MIXED OR TERATOID TUMORS 
No Benign Malignant 

Wilms tumor 

(Embrjoma or Adenomyosarcoma) 

The large majority of all new growths of the kidney are malig 
nant If untreated these tumors are more or less rapidly fatal 
It is therefore imperative to make an early diagnosis and to insti 
tute treatment before metastasis occurs (Plvte lxyiy) In the 
majority of instances metastasis is relatively late but when it 
occurs it is usually w idespread Even w ith our modem diagnostic 
methods an early diagnosis is the exception as the tumor growth 
is usually well advanced before symptoms are sufficient to attract 
attention The clinical manifestations of renal tumor may vary 
greatly Sy mptoms may be present or absent The symptoms may 
be vague and indefinite or they may be definite and positive There 
are no precancerous or characteristic early symptoms of renal 
neoplasm known to exist Death has been known to occur without 
clinical evidence of renal tumor even though widespread mens 
tasis was present Permanent cure of renal neoplasm rests entirely 
with making an early diagnosis before metastasis occurs and the 
immediate institution of radical treatment 

Few surgical conditions have been subjected to more contro 
versy and misinterpretation than the pathological classification of 
renal tumors Confusion in the classification of these tumors has 
existed for years yet there is no comprehensive uniform view of 
the subject Much of this confusion of terminology of renal tu 
mors may be attributed to the embryological dev elopment of the 
kidney which undoubtedly contributes greatly to the nature of 
many renal tumors 
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PLATE LXXIV — Renal hematuria. Blood}’ urine may be seen to be ejected from 
a normal appearing ureteral orifice. A classical finding in renal tumors. 
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Symptoms There is no single symptom or group of symptoms 
that is characteristic of renal tumor This is ev ident whether the 
tumor arises from the parenchyma or the mucosa of the renal 
pels is The classical triad of symptoms usually obsened hema 
tuna tumor and pain occurring singlj or in combination arc 
the cardinal symptoms of renal tumor 

Hematuria is the most frequent initial symptom of renal tumor 
Hematuria occurs in oxer 60 per cent as a first symptom in those 
persons so affected Hematuria is possibly the most constant and 
outstanding sjmptom of renal tumor In adults hematuria is 
usually the initial symptom and appears at such a tune that the 
tumor is not yet palpable In children suffering with Wilms 
tumor a tumor is usually palpable before hematuria occurs 
Usually the bleeding of renal tumor is symptomless that is it 
occurs w tlhout pain or w ithout appirent cause The bleeding m 
most cases is usually continuous for a period of a few hours or days 
and usually disappears as spontaneously as it occurred This is 
unfortunate for the patient from the standpoint both of early 
recognition and of treatment All too frequently is such a symp 
tom disregarded by the patient who postpones examination or 
consultation until a later time The time selected by the patient 
for examination is usually too late for cunine treatment 
1 here is a great sanation in the severity and duration of the 
hematuria The bleeding is always intermittent and seldom is it 
so profuse as to be dangerous It is usually considered that the 
amount of blood uv the urine is greater m the presence of renal 
tumor than in any other form of renal pathology capable of caus 
mg hematuria Intense fatal hemorrhage is of very infrequent 
occurrence A single hemorrhage may be followed by weeks 
months or even years before recurrence of bleeding occurs Hema 
turn may be so slight that the urine is smoky in appearance or 



Examination 

Tumor 

Usually present. 


Urine 

Blood 


Symptoms 
Sj mptoms referred 
to kidney 

Pain 


Cystos topic data 
Bladder mucosa nr 


Meatoscopy 
Orifice normal in ap- 
pearance Unnaryef 
flax may show blood 


Function tests 
Pherolsulfonphthalein 


Impaired functional ability 


Indigo-carmine 

Delayed appearance ti 
concentration. 


X-ray 

Plain Enlarged kidney shadow 
Pjebgram Deformity of re- 
nal pelvis 


PLATE I.XXV. 
Renal Tumor. 


Usually not impor 
taut. Dependent on 
pressure of growth 
on surrounding or- 
gans. Pain occasion 
al)y with passage of 
blood dots. 


Constitutional 

symptoms 


Gradual 
and cachexia. Often 
symptoms arc those 
of metastasis. Gas- 
tric symptoms com 


Bladder symptoms 
Usually none, except 
those of passage of 
blood clots 
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the blood may be of microscopic amounts only Usually tiie urine 
is dark red in color Occasionally, clots of varying sizes may be 
passed through the urethra The clots may be casts of the ureter 
and may cause pain from back pressure, or may produce colicky 
pain m pissing down the ureter into the bladder. 

Tumor The presence of a tumor is usually a late manifestation 
of renal neoplasm in adults (Plate lxxv) It is seldom that a 
tumor lull be evident on inspection alone, but usually palpation 
is necessary to elicit its presence In children, the presence of a 
tumor is the commonest initial symptom Pressure exerted by a 
large tumor may be directed upward, causing respiratory embar 
rassment, downward, causing symptoms referable to the pelvic 
organs, or anteriorly, causing displacement of the spleen or colon 
By palpation, it is possible to determine the consistency, the char 
actcr of the surface, the mobility of the enlargement, together 
with the size and area occupied by the tumor 

Pain Pam may be the most important symptom It is consul 
cred an initial symptom in about 20 per cent of all cases of renal 
tumor Usually, pain occurs late in the disease However, pun 
is more likely to be due to metastasis than to the primary neo 
plasm Pain in the renal area may be caused by the stretching of 
the renal capsule as the result of the enlarging tumor, or fiom 
hemorrhage within the renal capsule, or may result from pressure 
by the tumor mass on nerv es or neighboring \ iscera Colicky pain 
may occur during the passage of blood clots or obstruction of the 
ureter by blood clots 

Diagnosis. The early diagnosis of renal neoplasm is difficult, 
first, because of the insidious nature of the disease, second, the gen- 
eral laxity of both the profession and laity in their utter disregard 
of the importance of symptomless hematuria The tendency to 
minimize its occurrence, coupled with the fallacy that hematuria. 
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having occurred only once, may never occur again, induces a false 
sense of security. 

The diagnosis of renal tumor is based on: 

1 . Clinical history 

2. Physical examination 

3. Examination of the urine 

4. Complete urological study 

(a) Cystoscopy 

(b) Renal function tests 

(c) Roentgenographic study 

1. Intravenous 

2. Retrograde 



Fig. 381 — Kidnc> — Adenoma. Low power micTotwsar photograph of an isolated 
adenomatous encapsulated nodole. 

(Courier of Dr. Lawrence W. Smith ami Dr. Edwin S. Cantl 1 
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Fig 382— kidnej— Adenoma High power photomicrograph showing papillary 
arrangement of the rather characteristic small cuboidal cells wb ch make op the 
majont} of these lesions 

(Courtesy of Dr Lawrence \\ Sm h and Dr Edw n S Gaul ) 

I 

BENIGN EPITHELIAL TUMOR 
Adenoma 

Small renal adenomata are of little clinical importance The) 
ina) grow to large size and ma) be product it e of pain and hetna 
tuna When these tumors are large they are considered to be 
potential!) malignant The small adenomata are discrete encap 
sulatcd sharpl) demarcated round gra)ish nodules situated in 
the cortex immediately beneath the capsule of the kidney (Firs 
381 382) Adenomata may also occur in the medulla They max 
occur at any age and are found equally in either sex 

Adenomata ire essentially benign and are considered to be 
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derived from tubular epithelium or embryonal i nchisions. Three 
types of adenomata are recognized according to the cellular ar- 
rangement (Figs. 383, 384): (1) A papillary type; (2) a tubular 
type; (3) an alveolar type. Renal adenomata assume clinical im- 
portance only when they have grown so large as to produce 
pressure, or when they undergo malignant change (Fig. 385). 
Preoperatively, a differential diagnosis between a large, renal 
adenoma and a hypernephroma or other malignant tumor, is 
impossible. 

MALIGNANT EPITHELIAL TUMORS 
1, 2, Renal Pelvic Tumors 

Tumors arising in the renal pelvis and cah'ces are of an entirely 
different type or group than those tumors arising in the paren- 
chyma. Tumors of the renal pelvis are observed less frequently. 
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Tig. 385 — Malignant papillary cystadenoma of kidney. Appearance of kidney 
and tumor with right kidney beside it for comparison. 

(Courtesy of Dr. Walter Clifford Itaynard and Journal of Urology. 19*0. <4 259 1 
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but the destruction of the kidney and the metastasis may be just 
as great as obser\ed in parenchymal neoplasms Being epithelial 
m origin, these tumors present a similar pathological picture of 
the more frequently occurring \esical neoplasms (Fic 386) 
Tumors of the renal pelvis may be of papillary or of squamous 
cell variety It is considered that all such tumors are malignant 
or potentially malignant The papillary v ariety is observ ed more 



Fig 386 — Lowpcmer photomicrograph showing transitional cell papillary epi 
thchal masses comparable to those seen in vesical tumors 
(Courtesy of Dr Lawrence \\ Sm th and Dr Edw n S Gault ) 


frequently than the squamous cell \ ariety rnd occurs in relam ely 
75 per cent of instances of all pelvic tumors These tumors vary 
in differing degrees of malignancy, as do the papillary tumors of 
the bladder They may occur at any age, but are most frequently 
seen in men betw een 40 and 60 years of age Seldom are papillary 
tumors associated with calculous disease of the kidney 
Papillary tumors of the renal pelvis are of clinical interest be 
cause of their relative position to the ureter (Frc 387) Theimpor 
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Fjg 388 — Squamous cell carcinoma of renal pelvis. Sagittal section of kidney 
revealing several large calculi filling nearly entire hjdronephrotic renal pelvis 
lajwer portion (which is upper pole), shows pyonephrotic cavities filled with 
growth The area about the htlus consists of a somewhat degenerated solid 
growth mass, also pan of carcinoma. 

(Courte'y of Dr Adolph A Kutzmann and Journal 0/ Urology 1938, 39 -<87 ) 


bladder may be single or multiple. These secondary tumors are 
usually obsen ed as situated near the ureteral orifice of the affected 
side. Complete renal lm estigation should ah\a) s be done in every 
instance u here papillary tumor growths are obsen ed in the blad- 
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der Beyond question the origin of many pa pilhry a esical growths 
could be explained if such examinations were routinely done 
Likew ise, it should be borne in mind that many instances of fa tali 
ties attributed to \ esical malignancy w ould be shown to be directly 
due to the obstruction produced by papillary neoplasms rather 
than to the influences of \ estcal tumor grow ths 



Fig 390 — Kidney — Squamous cell carcinoma. Tumor cells show a considerable 
degree of differentiation with keratmizauon ( pearls'*) and the formation of 
intercellular bridges Stroma presents typical desmoplastic changes of the sup- 
portive connective tissue 
ICoortsj of Dr Lawrrnce \\ Sm th ) 

Squamous cell pelwc tumor is less frequently obsened thin 
the papillary type (Fig 388) Squamous cell tumors are highlj 
malignant, metastasize widely and present a poor prognosis (Fir 
389) There is a distinct relationship between squamous cell car 
cmoma of the renal pels is, chronic infection, calculous disease 
and leukoplakia (Fig 390) The frequency of occurrence of the 
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various factors has not been fully explained. The squamous cell 
neoplasms may attain large size. They are of a grayish color, are 
flat and usually show extensive ulceration. They arc indurated 
and show a definite tendency to infiltrate the pelvic wall with 
secondary involvement of the kidney (Fig. 391), 

Symptoms: The cardinal triad of the symptoms of renal pelvic 



Fig. 39 1 — Low power photomicrograph. Typical acanthomatous type of 
squamous carcinoma of renal pelvis. 

(Cmitttfy of Dr. Lawrence W. Smith.) 


neoplasm is hematuria, pain, and tumor. These symptoms vary 
in degree of intensity and duration. 

Profuse, irregular and intermittent hematuria occurs in from 
70 to 80 per cent of the papillary type of renal pelvic growths and 
from 20 to 40 per cent of the flat, squamous cell growths. 

Sudden profuse hemorrhage may produce a rapid increase in 
the size of the tumor in the loin. The sudden increase in size 
of the tumor may be accompanied by severe colicky pain with the 
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passage of blood clots down the ureter Bleeding may be present 
without pain or the presence of palpable tumor Pain may be 
absent or it may be intermittent The pain may be of a colicky 
nature due to the passage of clots through the ureter, or of a con 
stant, stretching, burning fullness m the loin 

Tumor is present in about 25 per cent of the cases It is usually 
due to the presence of hydronephrosis Seldom is a palpable tumor 
mass present with this type of neoplasm 

Diagnosis* The preoperame diagnosis of renal peh ic tumor is 
comparatn ely difficult It is commonly confused w ith a diagnosis 
of parenchymal tumors There is no known clinical method of 
differentiation between papillary and squamous cell carcinoma 
Rarely is an early diagnosis of imrapeh ic tumors made except in 
the instances that portray early hematuria and are subjected to 
complete examination to ascertain the source of the hematuria 
Roentgenological examination may reveal the presence of a 
calculus which is relati\ ely common m the squamous cell type 
Rarely do calculi produce profuse bleeding except in the presence 
of tumor growth Pyelograplnc studies usually meal an irregu 
lar, space taking lesion when the mtrapelvic tumor is of thepapd 
lary type 

Cystoscopy Cystoscopic examination should be done if possible 
during the time of bleeding The side from which the bleeding 
occurs may be definitely ascertained If bloody urine is ejected 
from the ureteral orifice m the presence of \esical neoplasms, a 
primary tumor of the renal pelvis is strongly suggested It is esti 
mated that vesical implantations occur in relatively 75 per cent of 
instances of mtrapelvic tumors Set ere ureteral bleeding follow 
ing the introduction of a catheter to the renal peh is, should arouse 
suspicion of renal pelvic tumor or a primary tumor of the ureter 
There is nothing in the appearance of the bladder that is pathog 
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nomonic of the presence of intrapelvic renal tumors. There are 
several findings that are suggestive: (1) The ejection of blood or 
bloody urine from the ureteral orifice; (2) the appearance of blood 
immediately following ureteral catheterization; (3) a papillary 
tumor growth at or near a ureteral orifice. This is particularly 
true if blood is seen to be ejected from the ureteral orifice. 

Pyelography: Roentgenological examination is the most accu- 
rate method of diagnosis of intrapelvic renal tumors. The affected 
kidney may be of normal size and contour, or enlarged, or irregu- 
lar in outline. Retrograde pyelography is to be preferred to 
intravenous urography. Intravenous urography may not pre- 
sent the sharpness of detail of the renal pelvis and calices as does 
retrograde pyelography. A space-taking lesion of small propor- 
tions may not be clearly outlined and may be overlooked more 
readily than when retrograde pyelography is used. Retrograde 
pyelograms clearly demonstrate any filling defects or irregular 
distortions of the renal pelvis. In some instances, dilatation or 
obliteration of some of the calices may be present. Small, neo- 
plastic growths may not be of sufficient size to cause any alteration 
of the pyclographic shadow. It may be necessary to repeat the 
pyelographic studies at intervals in instances of unexplained re- 
current hematuria. Hydronephrosis of varying degrees may be 
present depending on the presence or absence of obstruction of 
the ureter by the neoplasm. It should be borne in mind that a 
pyelogram made immediately after renal hematuria from any 
cause may be suggestive of intrapelvic neoplasm due to blood clots 
that may still remain in the renal pelvis. 

Cystologic examination of the mine : Cystologic examination 
of the urine is more significant in tumors of the renal pelvis than 
in parenchymal tumors. Tumor cells and tumor fragments have 
been demonstrated in ureteral urine specimens. Villi and shreds 
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of kukoplakial membrane have been observed following ureteral 
catheterization. If such tumor cells are obtained during ureteral 
catheterization, their presence may be regarded as highly impor- 
tant diagnostic data. 

Treatment: Treatment of intrapelvic renal tumors is nephrec- 
tomy. Nephrectomy should be done as early as a diagnosis may 
be made. It has been demonstrated on numerous occasions when 
the tumor has been treated locally or excised, that recurrence 
of the tumor is usual and that the recurrent tumor is more malig 
nant than the original tumor. 


3. Hypernephroma 

Solid tumors of the kidney, occurring in adults, arise in the 
majority of instances in the parenchyma. Of these malignant neo- 
plasms, hypernephroma, or Grawitz’s tumor, is considered to ac- 
count for 68 to 85 per cent of all renal tumors (Plate lxxvi) 
Smith believes that renal adenocarcinoma (malignant nephroma) 
is the common primary tumor of the renal parenchyma, while the 
true hypernephroma of adrenal rest origin is a comparatively rare 
tumor of the kidney. The origin of hypernephroma has been and 
is the subject of great controv ersy since Grawitz, in 1 883, suggested 
that these encapsulated renal tumors were probably of adrenal 
cell “rest” origin Such a theory has been opposed by Hinmati, 
Ewing, Mackenzie and others. Ewing concluded that . . . “Suffi 
cient evidence has been adduced to prov e that the group of adrenal 
tumors of the kidney differs, as a whole, quite distinctly from renal 
adenocarcinoma with clear cells. The main destructiv e features 
of the adrenal growths are the central fibrous core and exact repro- 
duction of the adrenal by benign growths and the general meso- 
blastic tendencies of the malignant forms. Chromaffin cells are 
not infrequently present. For an alveolar or papillary structure it 
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PLATE LXXVI — Hypernephroma. Natural color photograph. 
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is extremely difficult to establish an adrenal origin in man ^ et 
Bothe presented a microphotograph that shorted a hypemeph 
roma in contiguity ruth a nodule of aberrant adrenal tissue thus 
supporting Grarutzs theory Hotter er, in refutation of such 
theory of origin a hypernephroma may show a tubular formation 



which is never demonstrated m the adrenal or in tumors of the 
adrenal cortex Tumors of the adrenal cortex are associated w ith 
sex disturbances and abnormal changes of the genitalia Such 
changes are net er present in hy pernephroma It is reasonable to 
assume that if hy pernephroma does arise from adrenal cell rests 
such sex disturbances and abnormal genitalia should exist v\ hen 
hypernephroma is present It is inconceivable that such body 
changes taking place in true adrenal cortical tumors would fail to 
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show similar changes merely because of an aberrant position 
within a kidney. 

Characteristics: Hypernephroma occurs with almost equal fre- 
quency in the upper and lower poles of the kidney. When the 
tumor occurs in the upper pole, invasion of the diaphragm and 



Fig. 393 — H) per nephroma. Retrograde pjelogram showing elongation and 
destruction of renal pelvis. Note position of the ureter. 

(Philadelphia General Hospital.) 


adjacent structures is common (Fig. 392). Nephrectomy may he 
an exceedingly difficult procedure. In she, hypernephroma may 
vary from well encapsulated tumors of three to four centimeters 
in diameter to enormous, irregular, cystic masses that fill half or 
more of the abdominal cavity. Hypernephroma occurs most fre- 
quently on the right side (Fig. 393). It occurs most commonly 
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between the ages ot 40 and 60 auth an a\ trage age incidence of 
55 years Males are more frequently affected than females as GO 
to 70 per cent occur in the male sex (Fig 304) The tumor has a 
great predilection for extending into the lumen of the renal rein 



Tig 39-t — Hypernephroma. Retrograde pjelogram showing distort on and d s 
placement of renal pelvis. Because of the marked gastrointestinal symptoms a 
gastrointestinal series had been previously done 
(Temple Un vers y IIosp Ul A c So <5951 ) 

and \ena ca\a For that reason it metastasizes relam ely early 
Metastasis is most frequently to the lungs h\er brain and bony 
skeleton The metastatic lesions may be the ones to avhich primary 
diagnostic attention is focused It may not be until surgical pro 
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cedures for other reasons are done, or not until autopsy that the 
primary growth in the kidney is discovered. The size of the orig- 
inal growth does not influence the position or extent of the meta- 
static lesions (Fig. 395). 
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other cysts, there are areas of necrosis with spurious cyst fonna 
tion into « hich hemorrhage has occurred Strands of connects e 
tissue, which are occasionally calcific, may penetrate certain 
tumors 



Fig. 396 — Hypernephroma. Sagittal section Almost the entire kidney substance 
is replaced by the tumor growth 
(Ttmpte I_ n wn ty Hosp tal Ate No 29 8 ) 

Microscopically, the picture presented is a \aned one, eien in 
the same tumor Three major types of hy pemephroma are seen 
The first type is one in which a tumor presents the typical picture 
of true adrenal cortex consisting of sheets and cords of pale, stain 
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ing, uniformly sized varicolaicd cells, ivith no suggestion of lumen 
formation (Fie. 397). The second type presents a very striking 
papillary adenocarcinomatous appearance and is made up of 
deeply staining granular cells with small hypcrchromatic nuclei. 
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Fig. 397 — Kidney — Hypernephroma, adrenal cell type. Tumor competed of 
sheets of relatively undifferentiated epithelial cells with small, ovoid, hyper- 
chromatic nuclei and finely vacuolated cytoplasm; no acinar arrangement; deli- 
cate capillary stroma. 

(Courtesy of Or Lawrence W Smith ) 


The cells are arranged on rather heavy, fibrous stalks (Fit;. 398). 
The third type presents a tumor composed of so-called clear cells 
in which there is a definite attempt to form acini. These cells are 
large and coarsely varicolaicd, so that their cystoplasm is scarcely 
demonstrable except for the limiting membrane. The nuclei arc 
large and round with well defined nucleolus and coarse rods and 
granules of chromatin. As a whole, these tumors arc well vascti- 
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larized, shoeing \ ary mg degrees of hemorrhage and necrosis 

(He 399) 

Symptoms The cardinal triad of symptoms of hypernephroma 
is hematuria pain and tumor These three symptoms occur in 
combination in relatnely 50 per cent of the cases In many m 



Fig. 398 — Granular cells — Hypernephroma. Kidney — hypernephroma granu 
lar cell, renal type Tumor made up of small deep staining cells with well pre 
served nuclear detail Fatty vacuolization and granular degeneration are present. 
Note especially striking tendency toward lumen formation. 

(Courtesy of Dr Lawrence \\ Sm th ) 

stances one symptom is outstanding and o\ershadous the other 
two 

Hematuria is by far the most constant symptom of hyperneph 
roma Hematuria occurs in from 40 to 80 per cent of the cases 
according to \anous obsencrs Hematuria may be a late symp 
tom and may not occur until long after the de\elopinent of the 
tumor Hematuria occurs only after the tumor has broken through 
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its capsule and invaded the renal pelvis. The bleeding is usually 
intermittent, moderate to profuse in amount, rarely is it fatal. 
Following the initial hematuria which is usually of a few days’ 
duration, months may elapse before recurrence. Hematuria may 
be associated with pain in the loin or may simulate renal colic. 



Tig. 399— Kidney— Hypernephroma, intermediate type. Adrenal-like, foamy, 
vacuolated cells arranged in cords (cl. zona lasciculata of adrenal gland) ; hyper- 
cfiromatic nuclei, and finely vacuolated cytoplasm; no acinar arrangement, deli- 
cate capillary stroma. 

(Courtesy of Dr Lawrence \V Smith ) 


The colicky pain is due to the passage of clois along the mcicr. 
Usually the blood is well admixed with urine and is without clot 
formation. 

Pair i: Pain is the second most constant symptom. The charac- 
ter, duration, and distribution of the pain may vary in every' in- 
stance. The pain may be described as discomfort in the loin. It 
may he of the nature of an acute renal colic due to calculus. The 
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pain may suddenly occur and ma) be continuous, dull and aching 
in character This latter type of pain is caused by the tumor lm ad 
mg the surrounding structures It may be due to stretching of the 
renal capsule by hemorrhage within the tumor Pam in the groin 
or thigh is due to pressure on the lumbar nen es 

T umor The presence of a palpable tumor is the most infre 
quent initial symptom How ever, palpable renal masses are e\i 
dent m 60 to 80 per cent of cases as the tumor enlarges These 
renal masses may be large or small, soft or hard, movable or fixed 
It is obvious that when such a tumor is so large that the patient is 
conscious of its presence, the chances of surgical removal are slight 

Other symptoms Malaise, anemia, loss of weight, varicosities 
of the superficial veins of the abdominal wall, general cachexia 
are not uncommon symptoms of hypernephroma A mild, fibnle 
reaction not infrequently occurs and is thought by Wright to 
result from a foreign protein reaction to tumor particles in the 
blood stream Symptomatic varicocele may occur suddenly m 
males as the result of venous obstruction Symptoms referable 
to a metastatic growth may be the first clue to presence of the 
primary renal neoplasm 

Diagnosis. Obviously, the success of treatment can only be 
assured by early diagnosis Unfortunately , these cases come to 
complete urological examination rather late This is due to the 
fact that such neoplasms are so insidious in onset There are no 
pathognomonic symptoms of hypernephroma Although the car- 
dinal triad of symptoms hematuria, pain in the loin, and tumor 
are suggestive, the history of painless hematuria, intermittent in 
nature, pain, constant, dull, and aching in character, and the 
presence of a tumor mass are highly important factors but are not 
conclusive A history of hematuria of short duration, or a history 
of dull pain in the loin are not sufficient for a diagnosis Weeks of 
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constant observation and repeated urological study may be neces- 
sary before operative intervention is instituted. Of all the diag- 
nostic procedures, the data made available by cystoscopy or cysto- 
scopic procedures are of more significance than any other method. 

Cystoscopy: There is nothing pathognomonic in the cystoscopic 
appearance of hypernephroma. The ejection of bloody urine 
from the ureteral orifice will disclose the affected side if examina- 
tion is made at the time of bleeding. General examination of the 
bladder is negative. The presence of secondary papillary' growths 
in the vicinity of the ureteral orifice, as is seen in papillary tumors 
of the renal pelvis, will be lacking. The ureteral orifice may show- 
considerable variation in the rhythm of contraction. A ureteral 
orifice which is acting sluggishly should be regarded with suspi- 
cion of upper urinary tract disease, especially if the opposite ure- 
teral orifice is acting normally. Even though the urine is clear 
and the appearance time of indigo-carmine is relatively normal, 
long intervals between ejection of the dyestuff and feeble move- 
ments of the ureteral orifice are suggestive of kidney damage. 
Varicosity of the veins surrounding the ureteral orifice is also very 
suggestive of renal tumor. The ureters arc patulous unless com- 
pressed by the tumor mass. Ureteral catheterization is usually 
accomplished without resistance to the forward advancement of 
the catheter. 

Henal function tests (indigo-carmine and phenolsulfonphthal- 
ein) are not very conclusive. On occasion, the affected kidney will 
show diminished function. This apparent normal function is due 
to the presence of sufficient secreting renal tissues to permit a rela- 
tively normal concentration and elimination of the dye. In the 
advanced stages of the disease there is usually a marked loss of 
function on the affected side. 

Pyelography: Intravenous urography has not proven too effi- 
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cient m demonstrating minor calyceal deformities and distortion 
Retrograde pyelography is by far the most efficient in the demon 
stration of minor calyceal irregularities Retrograde pyelography 
is considered the most \ allied procedure in the diagnosis of renal 
neoplasm In more than 90 per cent of cases, distortion of the renal 
pelvis or cahces occurs in the presence of reml tumor It is only 
after proper filling of the pehis and calices that accurate inter 
pretation of the x ray films may be made Distortion of the renal 
pehis, as produced by a tumor growth, is caused by intrarenal 
pressure or the imasion of the pehic cavity The pyelographic 
picture produced is most frequently one of distortion of the supe 
nor or inferior calyx The extent of this distortion \ aries so greatly 
that it is impossible to describe clearly all the variations 

Treatment. The treatment of hypernephroma is that of early 
extraperitoneal nephrectomy if any success of cure is to be at 
tamed In the later stages of the disease, many factors must be con 
sidered before operative measures may be instituted The size 
and fixation of the tumor, the site and extent of metastasis, are 
salient points to be considered 

4 Adenocarcinoma 
(malignant nephroma) 

Papillary adenocarcinoma of the kidney is a tumor affecting the 
renal parenchyma Ewing states that there is a clear cell and a 
granular cell variety The clear celled variety is a more or less 
solid tumor and 15 very vascular, exhibiting a marked tendency to 
hemorrhage, necrosis and cystic softening The clear cell type of 
malignant nephroma is usually a large single, invasive tumor (Fic 
400) These tumors are occasionally encapsulated, but usually 
they are not These tumors are usually limited by the renal cap 
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sule and do not invade the perirenal tissue until the later stages. 
The clear cell variety of tumor shows a tendency to invasion of the 
renal vein with subsequent widespread blood-borne metastasis. 
The granular cell variety is less vascular and shows a tendency to 
metastasize by the lymphatics. 

A third variety, alveolar adenocarcinoma, is also described. 



Fjg. 400 — Clear cell ijpc of papillary adenocarcinoma, prwumabtj of renal, 
tubular, epithelial origin. 

(Courtesy of Dr Lawrence \V Smith ) 


Alveolar adenocarcinomata are whitish, hematogenous tumors 
that infiltrate widely. In the early stage of the tumor, there is a 
distinctly invasive quality shown by the tendency to break through 
the renal capsule with infiltration of the perirenal tissue or by 
invasion of the renal pelvis. Microscopically, alveolar carcinoma 
show less cellular differentiation than any other type of renal 
adenocarcinoma. The cells are arranged in alveolar or tubular 
fashion. 
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Microscopically, it is not uncommon in adenocarcinoma that 
there is present an admixture or combination of the cellular ele- 
ments which may present a confusing picture (Fig 401). Inter- 
spaced between remnants of normal renal cortex, cellular masses 
of the tumor may be found. These tumor cells ma) be arranged 
in a papillary, aheolar, or tubular arrangement. In other in- 



Fig. 401 — Kidney embryoma (undifferentiated cell carcinoma) Kidney almost 
entirely replaced bj a pearly white tumor made up of cells having no apparent 
architectural arrangement. 

(Courtesy of Dr Lawrence \\ Smith.) 


stances, the picture presented may so resemble hypernephroma 
that differentiation may be difficult (Fig 402). 

It is usual that adenocarcinoma is well advanced when first seen 
clinically An enlarged, firm kidney is tightly bound to all the 
surrounding structures The invasion or attachment to the sur- 
rounding organs is due to the infiltrative characteristics and tend- 
ency of this ty pe of tumor to become fixed An enlarged, palpable 
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kidney which exhibits fixation usually signifies inoperability 
(Fig. 403). 

Symptoms: The two most frequently observed symptoms arc 
those of hematuria and pain. The tumor occurs most frequently 
in men past 40 years of age. The right kidney is more frequently 
involved than the left. The condition is nearly always fatal cither 





Fig. 402 — Kidney embryoma (carcinosarcoma). An unusual rumor presenting 
evidence of both squamous carcinoma and diffuse fibrosarcoma. 

(Courtery of Dr Lawrence \V Smith.) 

as the result of the early, widespread metastasis, which is so char> 
acteristic of this type of tumor, or from recurrence of the tumor 
growth at the original site. 

Diagnosis: The diagnosis of early renal adenocarcinoma may he 
exceedingly difficult if not impossible. 

Cystoscopy: There is nothing pathognomonic in the appear* 
ance of the bladder that is suggestive of the presence of renal 
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adenocarcinoma There is little functional impairment of the 
kidne) 

Pyelography The pjelogram mi) reveal nothing that is sug 
gestivc of the presence of tumor Repeated programs if the 



Fig 403 — Adenocarcinoma — Retrograde pjelogram showing a filling defect 
The lower and middle cal ices are so extended as partially to encircle the 
tumor mass 

(Th tidelph a General limp tal ) 

tumor imohes the pehis mi) show an obliteration of the nearest 
calyx Later is the pelv is is encroached upon se\cral cahces mi) 
be distorted or obliterated 1 he renal pclus 111 a) show marked 
distortion (Fk 404) Coincident with this obliteration of the 
pelvis and cahces dilatation elongation, or retraction of the other 
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calices occurs. These elongated calices appear as very narrow, thin, 
curved, radiating streaks, with the classical appearance of “spider 
deformity” so characteristic of adenocarcinoma {Fig. 405). 
Treatment: The treatment of adenocarcinoma is one of early 





Fig. 405 — Adenocarcinoma — Retrograde pjelogram showing marked elongation 
of renal pelvis and distortion of the calices. 

(Philadelphia General Hospital ) 


II 

BENIGN MESOTHELIAL TYPE OF RENAL TUMORS 
I . Connective Tissue Origin 
(rt) Fibroma 

Fibromata of the kidney are usually small, subcapsular, nodu- 
lar tumors. They may be single or multiple in number, unilateral 
or bilateral in position. Fibromata are frequently found at 
autopsy, but they are rarely of clinical importance. They arc of 
clinical importance when they attain a large size. There arc no 
pathognomonic signs or symptoms, nor urographic characteristics 
to distinguish them (Fig. 406). 
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(b) Lipoma 

Intrarenal lipomata are rare. Normally, renal parenchyma con- 
tains no fat, but occasionally small intrarenal lipomata have been 
found at autopsy. Intrarenal lipoma must be differentiated from 
extrarenal lipoma and replacement lipomatosis. Substitution or 
replacement lipomatosis is not a neoplasm but a replacement of 
the normal renal parenchyma by fat. The origin of lipomata is a 
controversial issue, but it is generally conceded that they arc pos- 
sibly the result of fetal inclusions of embryonal tissue cells of the 
fatty capsule, enclosed within the parenchyma of the kidney. 
Clinically, lipomata are oflittle importance. 

(c) Chondroma and (d) Osteoma 
Isolated instances of osteoma and chondroma have been re- 
ported. They are of such rare occurrence as to be insignificant 
clinically. 



Fig. 406— Fibrotipoma of kidney. Kidney after removal. Tumor attached to 
posterior surf art. 

(Court tty ot Dr. Henry G Bo|W and Journal of Vrolcyy, 1941, 46:1.) 
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Fig 407 — Benign Jciomjoma of kidney Photograph of section shows cncapsu 
laied tumor and a portion nf well presetted renal tissue at its lower pole Sur 
fare of tumor is whorling in cnnbgu ration and bears a striking resemblance to a 
uterine leiomyoma. 

(Country of Dr O T Hailry a ml Dr J II Damron and Joornil of VnA»n 1937.38 <09) 

2. Myoma 

(«) Leiomyoma: Muscle tissue tumors of the kidney are rare 
Those reported in the literature ha\e usually been small in sire. 
Occasionally , leiomyomata of such size as to produce sy mptoms has 
been reported (F to 10 7) Being small, solid cortical tumors, they 
do not present symptoms and arc of little importance clinically 
unless such a tumor increases so rapidly in size as to produce the 
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symptoms of pressure. Leiomyomata of the kidney aie struc- 
turally similar to leiomyomata of the uterus (Fig. 408). 

( b ) Rhabdomyoma: Rhabdom>oma of the kidney is rare. It does 
not differ from smooth muscle tumors found elsewhere in the 
body. 

3. Angioma 

Angioma rarely involves the kidney (Fig. 409). It is of interest 
and clinical importance because of the profound hematuria that 
occurs when the tumor erodes into the renal pelvis. Such tumors 
usually occur singly but may be multiple. The tumor occurs as a 
small, circumscribed, spongy mass showing no tendency to infil- 
trate. Angioma may be situated at the apex of a papilla, in the 
medulla, or rarely in the cortex of the kidney. Grossly, such tumors 
appear as benign tumors in which the blood vessels constitute the 
principal character of the growth (Fir,. 410). 

Symptoms: Gross, unilateral, renal hematuria and colic from 



Fig. 4 08 — Benign leiomjoma of kidney. Photomicrograph showing elongated 
smooth muscle cells with long, coarse, myogial fibers attached to cells. 
(Courtesy of Dr O T. Dailey and Dr. J. II. Harrison and Journal of Vrotam. 19*7. JS JOT.) 
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the passage of clots are the most prominent symptom of angioma. 
The hemorrhages may be massive and brief, or moderate but con- 
tinuous. In the latter instance, anemia may be extreme. There is 
nothing which will insure a diagnosis of angioma. Possibly the 
most important data may be gained by retrograde pyelography. 
Even with this procedure, there may be so little deformity of the 
renal pelvis or calices that a correct roentgenograph ic interpre- 
tation is impossible. Nephrectomy is the best procedure of 
treatment. 

MALIGNANT TUMORS OF MESOTHELIAL ORIGIN 
1. Sarcoma 

Sarcoma of the kidney is relatively uncommon if the embryonal 
adenomyosarcoma seen in children are to be excluded. Sarcoma of 
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the kidney, in its true sense of structural formation, is \ cry rare, 
although it is occasionally obsen ed (Fig 411) Sarcoma is encoun- 
tered in adults most frequently between the ages of 40 to 60 years. 
More frequently, the tumor is one of the mixed forms of tumor 
growth (Plate lxxvii) Myosarcoma, liposarcoina (Figs. 412, 



Fig 412 — Kidney — Liposarcoma. Photomicrograph showing infiltration and 
destruction of renal parenchyma by fat cells in varying stages of differentiation 
(CourtrsT of Dr Lawrence W Smith ) 


413), leiomyosarcoma, rhabdomyosarcoma arc the types most fre- 
quently described in the literature. Fibrosarcoma of the kidney 
is rare. 

There is nothing characteristic in the history' or physical find- 
ings that would suggest the presence of sarcoma. The cardinal 
triad of symptoms observed in renal tumors is usually present. 
Hematuria, pain and tumoi constitute the triad of symptoms. The 
distorted renal pelvis and calices, as revealed by pyelography, are 
the most diagnostic factors of the presence of a renal tumor. 
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Fibrosarcoma Large perirenal fibrosarcomata (retroperitoneal 
sarcomata) occur with relative frequency The condition occurs 
most frequently in men between the ages of 40 and GO years The 
sy inptoms produced are those of palpable tumor and pain in the 
loin together with vague gastrointestinal symptoms The pain is 



Fig 413 — Liposarcoma of kidney Photomicrograph of tumor tissue stained 
with Sudan III 

(Courtesy of Dr Charles Froug and Journal ef Urotoyy 1941 45 90) 

usually dull and aclung in character and Tcsults from involvement 
of the lumbosacral nerv es Vague and obscure digestiv e sy mptoins 
associated with rapid loss of weight and strength are common 
Toxic symptoms such as fever, weakness and weight loss may be 
the first manifestations of the disease Upper abdominal distress 
food intolerance or vomiting may be the outstanding symptom! 
tology Urine examinations are usually negative Symptoms refer 
able to the kidney are usually absent although atrophic changes of 
the kidney arc common The palpable tumor rather rapidly in 
creases m size Pyelographtc studies are occasionally negative but 
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usually show an obliteration of the renal shadow, pressure defects 
of the renal pelvis and displacement or rotation of the kidney. 
The ureter is displaced toward the midline of the body. Calcifica- 
tion within the tumor mass is not uncommon. Perirenal fibro- 
sarcoma is a malignant disease with poor surgical prognosis. 



Fig. 414 — Kidney — Embrjoma (rhabdomjosarcoma). Highpcmrr photomicro- 
graph from a malignant tumor of the kidney in a 10-) ear-old child. Tumor 
entirely made up of abortive, striated muscle fibers with a delicate connectise 
tissue stroma. 

(Court My of Dr. Lawrence \V. Smuh ) 


Removal of the tumor is usually followed by recurrence. X-ray 
therapy is of little or no benefit. The condition terminates fatally 
as a rule within one year after having first produced symptoms. 

Rhabdomyosarcoma: Rhabdomyosarcoma of the kidney is a 
large, soft, grayish-pink tumor showing areas of necrosis and 
hemorrhage (Fig. 4M). These tumors appear to be pscudocncap- 
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sulated but definite invasion of the renal tissue by the tumor may 
be readily seen The symptoms produced are not unlike those of 
other tumors of the renal parenchyma 

III 

MIXED OR TERATOID TUMORS 
There are no benign types of mixed or teratoid tumors 

Wilms' Tumor 

(embryoma or adenomyosarcoma) 

The commonest renal tumor found m infancy and childhood is 
embryonal adenomyosarcoma or Wihns tumor (Platf lwmii) 
The tumor is highly malignant as is shots n by the high mortality 
and infrequent cures This type of tumor is in reality an embry 
onal mixed growth In some instances the sarcomatous elements 
of the tumor predominate in others the muscle tissue elements 
arc more prominent In other instances a variety of tissue ele 
ments is present This latter type presents a complicated histo 
logical picture Adenomyosarcomata are relam ely rapidly grow 
ing tumors w hich attain considerable size The tumors are prone 
to be bilateral in distribution although this is not always true It 
may be difficult to ascertain whether both tumors are primary or 
whether one is a metastatic growth 

With the possible exception of the eye the kidney is the most 
frequent site of malignant tumors m infancy and early childhood 
Adenomy osarcoma is the most frequent ty pe of tumor of the kid 
ney observed in infancy or childhood Duzan in an analysis of 
the regional distribution of 182 malignant tumors in infancy and 
childhood found the kidney or the eye imoh ed in 1 15 instances 
However the tumor does not occur as commonly as these figures 
9<U 




PLATE LXXVfll — Wilms’ tumor, Note the huge tumor mat 
obliterating the renal tissue!. 
fTetnple University Hospital. Ace. No. 192J.) 


, almosr complete!) - 
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would lead one to believe Bell found only 5 instances of adeno 
myosarcoma in 30 000 infant necropsies Dean and Pack found 
only 16 examples in the examination of 16,565 malignant tumors 

Adenomyosarcoma is usually conceded to occur only m infants 
and young children Cases of this tumor have been reported as 
occurring in adults and e\ en in indi\ iduals of advanced age The 
greatest incidence of occurrence is in the first fiv e y ears of life 
Both sexes are equally affected Reference is made by some ob 
sen ers as to familial tendency 

Pathogenesis The origin of adenomyosarcoma, as based on 
embryological interpretation, has been confused and controver 
sial Wilms, in his classical description of such tumors believ ed 
that they have a complicated etiology originating early in embry 
onal life from inclusion of fragments of the nephrotome (Wolffian 
body anlage) the sclerotome (primitive vertebral tissue) and the 
myotome (source of striated muscle) Such inclusions would ac 
count for the epithelial, mesothehal and myomatous elements 
found m these tumors There are many theories as to the origin 
of such tumors but none can fully explain their pathogenesis 

Pathology The Wilms tumor is a large grayish white, en cap 
sulated tumor of v ary ing density , lying wathin a distended renal 
capsule The tumor may be solid, opaque and irregularly subdi 
vided into lobules It may contain cystic areas resulting from 
necrosis and present an appearance not unlike congenital cystic 
kidney 

The tumor may originate from any part of the kidney, the upper 
pole, low er pole or midcortex They tend to remain encapsulated 
and sharply defined from the remaining portion of the kidney 
but once the capsule has been ruptured or penetrated by the 
tumor, growth may be rapid in all directions The kidney is rap 
idly destroyed as the result of compression or the kidney may be 
encircled by the tumor 
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The slow growth of such tumors is by expansion rather than by 
infiltration. For this reason, extensions and metastasis arc excep- 
tional in the early stages of the tumor growth. When metastasis 
does occur, the liver is the most frequent site of election. It is m 
the late stages that metastasis occurs to the lungs or skeletal struc- 








Fig. 4l5 — Kidney — Wilms' embryoma (adenocarcinoma). Section shows charac- 
teristic mixed histnpathofogy of the usual renal tumor of infancy' and early child- 
hood. Abortive glandular or tubular structure embedded in a complex connective 
tissue and smooth muscle stroma. 

[Courtesy of Dr. Lawrence W. Smith.) 


ture. There is a marked tendency of the tumor to recurrence 
following surgical removal. 

Histologically , these minors, composed as they are of such a 
variety of tissues, render a minute, detailed description impos- 
sible (Fio. 415). Ewing states . . . “The usual composition is of 
isolated tubules of high cylindrical or cortical cells with distinct 
lurnina, surrounded by broad zones of indifferent spindle-cells, on 
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which is based the designation of adenosarcom i Either tubules 
or spindle<clls may be in excess, the tumor approaching embry 
onal adenocarcinoma or sarcoma ” 

Symptoms: The most frequent!) obsen ed symptom is the pres 
ence of a tumor mass m the upper abdomen The size of the tumor 
mass taries m e\er) instance In some instances, it is so large as 
almost to fill the abdomen Pam is usually a late symptom and 
results from pressure upon other organs In some instances weak 
ness, feter, gastrointestinal disturbances, such as loss of appetite, 
constipation, or diarrhea may be associated with presence of the 
abdominal mass and pain 

Hematuria is infrequent The absence of hematuria is attnb 
uted to the fact that there is usually no invasion or ulceration com 
mumcatmg w ith the renal pelt is by the tumor Loss of w eight and 
anemia, either of which may be extreme, are usually obsen ed late 
in the course of the disease Edema of the extremities, or ascites, 
may result from pressure of the tumor on the great \ems Fre 
qucntly, the superficial abdominal seins become enlarged and 
tortuous and varicose as the result of compression of the \ena cava 

Diagnosis. The diagnosis of Wilms’ tumor is usually not diffi 
cult Abdominal examination should readily elicit the position, 
size consistency , and surface of the tumor Palpation usually re 
seals the tumor as a solid, smooth and rounded mass lying in the 
upper abdomen The tumor mass, being retroperitoneal, the in 
traabdominal organs are pushed forward, or to one side by the 
tumor 

The plain roentgenogram seldom re\ eals any pertinent diagnos 
tic data Cystoscopy and pyelography offer the greatest diagnostic 
aid atailable 

Cystoscopy Xrays of the abdomen, with a ureteral catheter 
m situ, will usually reteal a lateral displacement of the ureter 
Pyelography may reteal a normal appearing renal pelvis and 
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calices, even in the presence of a large tumor mass. This is due 
to the fact that there is little tendency for such tumors to invade 
the renal pelvis, but rather to enlarge at the periphery of the kid- 
ney. The pyelogram will usually show compression and elonga- 
tion of the pelvis and calices. There is usually a lateral or down- 
ward displacement of the renal pelvis due to position of the tumor 
in relation to the kidney and the pressure exerted by it. 

Individual renal function tests will show little or no difference 
in function in the early stages, but as the tumor enlarges and com- 
pression on die kidney increases, the affected kidney will show 
diminished function. 

Treatment: Irradiation of the kidney, followed by nephrectomy, 
offers the greatest hope of cure. Nephrectomy should follow irra- 
diation at a period no longer than three to six weeks, as these 
tumors rapidly become active after irradiation. The use of x-ray 
therapy alone, even though these tumors are markedly radiosensi- 
tive, has not proven satisfactory. The debatable question of the 
value of x-ray therapy preoperatively or postoperatively is a sub- 
ject as yet undetermined, although many investigators believe 
preoperative irradiation is of benefit. Regardless of the type of 
treatment employed, none has given satisfactory results. The 
prognosis is always grave. Without treatment, death invariably 
ensues. When subjected to the most modern concepts of treat- 
ment, the mortality is exceedingly high, as few five-year cures have 
been reported. 
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\ IHO MIGY IX T1IE FEMALE 

There will be no attempt to enumerate or discuss under this 
heading those urological conditions common to both male and 
female. Those urological conditions will be discussed that are 
incident to pregnancy, the puerperium and resulting from, or in 
association with diseases of the genital organs of the female 
(Fig. 416). 

THE URETHRA 

Until recent years, the female urethra has been one of the most 
grossly neglected organs in the human body. Being of short length 
and of relatively narrow caliber, its function as a conduit was con- 
sidered sufficient until it was learned that the urethra of the female 
could be and was, on occasion, responsible for intense urinary 
symptoms. 

The normal female urethra is a tubular structure. The length 
varies as given by different authors. According to Poirier and 
Charpey, the length of the urethra in the female is three centi- 
meters; to Piersol, 3.5 centimeters; to Sappey, 3.8 centimeters; 
to Everett, 3 to 5.5 centimeters, with an average of 4.1 centimeters. 
The lumen of the normal adult female urethra is 2G F. The meatus 
is usually the most narrow portion of the canal. The urethra may 
be divided into three portions: The pelvic or posterior portion 
extending from the internal or vesical orifice of the urethra to 
the triangular ligament or urogenital trigone; the membranous 
portion lying between the two layers of triangular ligament and an 
external or vaginal portion that extends from the anterior leaf 
of the triangular ligament to the external meatus. The direction 
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taken by the urethra is not a straight line but rather that of a 
curve. Beginning at the vesical orifice, the urethra extends down- 
ward and curves somewhat fonvard to open at the external meatus, 
which lies in the midline of the vaginal vestibule about two centi- 
meters posterior to the base of the clitoris. 

The urethra is composed of three coats, the mucous, submu- 



Fig. 4 16 — Schematic drawing showing the normal arrangement and position of 
the pelvic organs in the female. 

cous, and muscular. The mucous coat, comprising the epithelial 
lining of the external portion, is that of stratified columnar epi- 
thelium, but merges posteriorly as it nears the bladder into the 
transitional type of epithelium which normally lines the bladder, 
ureters, and renal pelvis. The muscular coat of the urethra is 
composed of three layers, an inner and an outer longitudinal layer 
and a circular layer. All these muscle layers are continuous 
with the musculature of the bladder. Kennedy considers that the 
involuntary sphincter is composed of the circular layer and con- 
siders it most efficient around the inner third of the urethra. The 
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\ olumary sphincter is around the middle third and is dcri\ cd from 
the urogenital trigone 

Glands of the Urethra : 1 here has been considerable control ersy 
o\cr the presence or absence of urethral glands There is no 
unanimity of opinton The presence of the compound racemose 
glands of Skene opening within the urethra is an established fret 
These glands he in the submucosa of the posterior nail of the 
urethra and their ducts open on the floor of the urethra on either 
side of the median line The presence of glands other than Skene s 
is supported by Mackenzie and Beck, Hunner and Folsom, while 
Johnson, Cabot, and Shoemaker deny the existence of such struc 
tures Recently , folsom again demonstrated that glands do occur 
and has rescued portions of these glands that have become hyper 
troplued Microscopic examination of the tissue removed appears 
stmtlar to hyperplastic prostatic tissue 

Recently, Bencvemi, in a study of 21 urethral specimens re- 
moved at autopsy, found the presence of glands in two insuanccs 
that w ere indistinguishable from those of the infant male prostate 

D/i erticulum of the Urethra 

Urethral diverticulum or urethrocele in the female is a pouch 
communicating with the urethra (Platf l\\i\) It is formed by 
the dilatation of a portion of the urethrovaginal septum The 
origin of these diverticula is not known There is considerable 
dispute as to whether they are of congenital or acquired origin 
Many theories have been advanced as to the etiology of urethral 
diverticula (1) Some developmental defect, (2) the rupture of 
tvsts in the urethrovaginal septum into the urethra, (3) trauma 
of the urethral walls during childbirth by a catheter ora calculus 
However, in the majority of instances a hist on of a long pro- 
tracted, difficult labor is elicited 
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PLATE LXXIX — Cystoscopic appearance of the orifice of a urethral 
diverticulum in the female. 
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Symptoms and Diagnosis: The commonest symptoms presented 
are those of pain in the region of the urethra, dysuria, frequency, 
pyuria, pain on coitus, and the presence of a globulin tumor mass 
on the anterior vaginal wall. The pain in the region of the urethra 
and vagina is accentuated in the sitting position and during coitus. 



Fig 417 — Diverticulum of female urethra Cjstogram shows a distinct globular 
shadow beneath the bladder 
(Temple University Hospital, Are No 77 SJ ) 


There is usually a history of intermittent discharge of purulent 
urine from the urethra following digital pressure on die fluctuat- 
ing tender mass protruding into the vagina. The mass usual)} 
increases in size during urination Hematuria is uncommon but 
may occur following an acute secondary inflammation or the for- 
mation of a calculus within the diverticulum. 

The diagnosis of diverticulum of the urethra is not usually diffi- 
cult. Examination re\eals a fluctuating mass protruding into the 
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vagina. Compression results in the discharge of cloudy or puru- 
lent urine from the urethral meatus. 

Cystoscopy reveals the presence of an irregular opening on the 
floor of the urethra. 

Roentgenographic studies of the urethra reveal the presence of 
an abnormal pouch or sac lying below the bladder (Fig. 417). 

Technic for x-ray demonstration: After filling the bladder 
with the opaque medium, the patient is asked to void while the 
urethral meatus is compressed. The opaque medium will readily 
enter the normal orifice, filling the diverticulous pouch. 

Treatment: Treatment is that of total excision of the diverticu- 
lous sac through an incision in the anterior vaginal wall and a plas- 
tic repair of the urethrovaginal septum. 

Acute Urethritis 

Acute urethritis in women is, in most instances, due to an inva- 
sion by the gonococcus, though occasionally an acute inflamma- 
tion may result from the invasion of other cocci or bacilli. Trauma 
or chemical irritation may predispose to a nonspecific inflamma- 
tory process. The causative organisms may usually be demon- 
strated and identified by bacterial cultures. 

Symptoms and Diagnosis: Frequency, urgency, and a smarting, 
burning sensation on urination arc the commonest symptoms. On 
examination, the urethral mucosa will appear red and edematous 
and appear to pout through the urethral meatus. 

Treatment: The therapeutic measures are those necessary to re- 
duce the concentration of the urine by increasing fluid intake. 
The urine should be rendered alkaline by the oral administration 
of alkalies such as sodium bicarbonate or potassium citrate. Warm 
sit7. baths and the use of sedatives arc beneficial to those patients 
suffering acutely. An attempt should be made to ascertain and 
eradicate the origin of the nonspecific infection as quickly as 
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possible following subsidence of the acute symptoms. These acute 
nonspecific inflammations tend to subside quickly if the exciting 
cause is remo\ed. 

Stricture of the Urethra 

Stricture of the urethra is of more frequent occurrence than is 
generally conceded The caliber of the normal urethra in an adult 
female is 26 F. Any diminution of the urethral lumen smaller than 
26 F is considered by many investigators as denoting the presence 
of stricture. The commonest site of such stricture is in the first 
two-thirds of the urethral canal. 

The cause of stricture of the female urethra is not known 
although infection and trauma to the urethra during childbirth 
are important factors. 

Symptoms and Diagnosis: The commonest symptoms are those of 
difficult or hesitant urination. The caliber of the urinary stream is 
lessened proportionately to the degree of narrowing of the canal. 
Acute urinary retention may occasionally be observed. 

The diagnosis is made by the passing of bougies a boule of vary- 
ing sizes The typical "hang” is readily elicited. Strictures of 
filiform caliber or those permitting the passage of a bougie 8 or 
10 F are not infrequently seen. 

Treatment: The treatment of urethral stricture is dilatation. 
Weekly dilatation with straight urethral sounds is recommended. 
The caliber of the sounds introduced is increased at each subse 
quent dilatation (Fig. 418). 

URETHROCYSTITIS 

Chronic urethrocystitis may cause women to complain of fre 
quency of urination for years. The fact that the urine is positive 
on culture in many instances establishes beyond question that 
infection is basically the causath e factor. Many of the conditions 
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productive of such a symptom have been previously described. To 
avoid unnecessary repetition, particularly in the section on cysti- 
tis, reference will be made, but a complete description will not be 
repeated. It is believed that in many instances the infection 
causing chronic urethrocystitis is extravesical in origin. Chronic, 
long-protracted cervicitis and vaginitis are undoubtedly respon- 
sible fora relatively high percentage of occurrence of the inflam- 
matory changes that occur in the urethra or on the trigone. It is 
believed that the infection occurs not only because of the proxim- 
ity of the external meatus to the vaginal canal, but also because of 
the penetration of the tissues by the offending organism from the 



Fig. 418— Straight urethral sound. Such sounds are available in graduated sizes 
and are routinely used in the dilatation o( the female urethra. 

cervix uteri to the bladder mucosa. Repeated urine cultures will 
be negative in many instances, yet cystoscopically, definite patho- 
logical changes oF the vesical mucosa will be observed. Many 
women may give a history of a cervicitis several years previous to 
examination and of occasional exacerbations of symptoms. A 
negative urine culture may be obtained, but cystoscopically these 
patients may show extensive changes of tire vesical mucosa. 

The pathological changes of the vesical mucosa arc varied as to 
the area involved and their intensity. There arc several conditions 
which are commonly observed and which it is believed arc inter- 
related, progressing one after the other in successive steps of 
development. 

1. Granular Urethrocystitis 

It is believed that this granular appearing inflammatory reac- 
tion is the first stage, or at least the first visible evidence of a chronic 
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low grade infection of the \ esical mucosa. Frequency of urination 
is the commonest symptom. There may be no other symptoms but 
the frequency may be so extreme that the individual may have an 
almost constant desire to void. In other instances, smarting and 
burning on urination may be acute and be associated with a fre- 
quent passage of only a few drops of urine. 

The author, m 1940, reported an analysis of the examination of 
300 women complaining of frequency of urination. A few pre- 
sented a history of a previous gonorrheal vaginitis. The great ma- 
jority did not. At the time of examination, all the women were 
or had been married. All the women examined had a cervicitis 
either at the time of examination or at some time previously. A 
culture of the vaginal discharge, when present, revealed the pres- 
ence of Bacillus colt, staphylococci, nonvirulent streptococci, and 
diphtheroids These organisms were found either alone or in 
combination In many of the women examined, cultures of the 
bladder urine revealed negative results in repeated studies. It was 
impossible to ascertain the causative organisms producing such an 
inflammatory reaction of the v esical mucosa. 

The persistence of urethrocystitis is suggestive of the co exist- 
ence of a low grade chronic infection of the suburethral glands. 
The presence of such glands has been demonstrated by such men as 
Johnson, Sachs, Renner, Folsom, Caulk, Robin, and Cadit. The 
presence of such glands has been denied by such men as Cabot and 
Shoemaker However, it would seem feasible that such glands do 
exist and resemble the prostate in structure but in a less highly 
developed state. Once these glands become infected, a low grade 
infection of the urethra and trigone would continue for y ears. The 
etiology of chronic urethrocystitis is obscure The condition may 
be found at all ages but is commoner in the middle age of life in 
women who are married or have been married. 
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Urethrocystitis may involve the entire urethra and the trigone. 
It is observed most frequently in the posterior portion of the 
urethra and the adjacent portion of the trigone. In some instances, 
this granular appearing inflammation may surround the entire 
vesical neck; in others, it is localized on the trigone and extends 
into the urethra. Multiple localized granular areas may be occa- 
sionally observed. Normal appearing mucosa is interspaced be- 
tween the granular areas. 

Cystoscopy: These granular inflammatory changes do not 
have the appearance or the redness that is usually seen in acute 
inflammatory reactions. The changes in the mucous membrane 
appear as closely packed, small, fine, granular, slightly raised eleva- 
tions. These elevations present an appearance not unlike coarse 
sandpaper. The flat, granular areas bleed readily with the slightest 
trauma. The granular appearance of the mucous membrane will 
not be seen if observed directly from above. The cystoscope must 
be turned so that the mucosa is seen at an angle to observe clearly 
the slightly elevated granular surface. 

Treatment: Any treatment directed to the relief of the symptoms 
is usually followed with failure to cure. Urine culture is one of 
the principal guiding factors if a chronic infection of the bladder 
urine is revealed. Examination of the upper urinary tract, exami- 
nation of the cervix uteri and eradication of any infection should 
be effected. A bland but nourishing diet should be outlined. 
Alcohol should be prohibited. Bowel elimination should be regu- 
lated. 

Weekly urethral dilatation is highly beneficial. The dilatation 
of the urethra should be gentle and gradual. Straight urethral 
sounds should be used. Dilatation should begin with the largest 
sound that can be introduced without discomfort, usually size 1 8 
or 20 F. The caliber of the sound should be increased by one num- 
ber at each subsequent dilatation. Local application of silver 
919 



CLINICAL C\STOSCOP\ 


nitrate may giv e relief Copious bladder irrigation with 1 10 000 
solution of sih er nitrate may also be of benefit in serious cases 
The oral administration of a urinary sedative may in many m 
stances control the frequency of urination and giv e considerable 
relief Alhalinization of the unne as an adjunct of treatment 
with such drugs as potassium citrate or sodium bicarbonate will 
reduce the smarting and burning of a highly acid urine The fol 
low mgsedatn e mixtures hat e gn en splendid results 


If the symptoms are mild 


IJ Potassium bromide 

16 Gm 

5 iv 

Tincture hyoscyamus 

16 c c 

f5 iv 

Aqua camphorata q s ad 

120 cc 


Teaspoonful in water every four hours 


If the symptoms are severe 

I) Potassium bromide 

20 Gm 

5 ' 

Potassium citrate 

20 Gm 

3' 

Tincture hyoscyamus 

20 cc 

fo v 

Tincture opn camphorata 

30 cc 


Elix. sabol et santol q s ad 

120 cc 

f^iv 


Teaspoonful in water ever} four hours 
It is believed that the use of an autogenous vaccine has been 
advantageous Vaccine therapy is considered valueless by many 
The use of racemes is suggested when there is no infection of the 
upper urinary tract 

2 Cystic To r mat ion at the V estcal Neck 
Polypoid or cystic formation at the v esical neck is believ ed to 
be a second stage or phase in the progressive reaction to long con 
tinued infection of urethrocystitis (Plate lxxx) Three stages of 
development are believed to exist (1) Polypoid formation with 
out vascularization (2) polypoid formation wath vascularization 
and (3) villous formation at the vesical neck The polypoid for 
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PLATE LXXX. 

A. Pol) jx>id formations of the vesical neck without vascularity. 

B. Polypoid formations of the vesical neck showing distinct vascularity. Each 
cystic formation shows a distinct arterial supply. 

C Polypoid formations of the vesical neck. Grape-like appearance of one cystic 
area show ing marked vascular supply. 

D. Villous formation of the vesical neck. Each small v illous projection shows a 
distinct arterial supply. 
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mation without vascularization may occur relatively early after 
the onset of the granular urethrocystitis The tn o conditions are 
frequently observed simultaneously The polypoid formations 
are usually observed at the superior margin of the \ esical neck but 
may, on occasion, be seen on the lateral margin of the vesical ori 
fice These polypoid formations appear as thin translucent. 



Fig 419 — Actual photograph showing polypoid formations of the \ esical neck 
in the female that are avascular 



Fig 420 — Actual photograph showing polypoid formations of the vesical neck 
in the female that are distinctly vascular 

grayish cystic projections without apparent blood supply, hang 
ing from the superior run of the \ esical neck (Fig 419) The\ 
may be seen as a single projection but they are usually multiple 
At a later time it is believed that these apparently unvascularpoly 
poid formations undergo v ascularity (Fig 420) The blood v essels 
are rather prominent and are capable of the production of heina 
tuna (Fig 421) The villous type of formation presents an 
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entirely different appearance. The villous projections are con- 
siderably longer. The villi are relatively the same diameter from 
the base to the tip. They present a distinct shaggy fringe around 
the superior arc of the vesical neck. Each projecting villus has a 
large, single artery of sufficient size to cause marked hematuria if 



Fig. 421 — Actual photograph show ing marked vascularity of poljpoid formation. 



Fig. 422 — Actual photograph of solid appearing poljpoid formation on 
the vesical neck. 

ruptured. On two occasions, the author has seen such extensive 
intravesical hemorrhage following rapture of the blood vessels 
that immediate figuration of the bleeding points was necessary. 
Iloth patients required blood transfusions to restore the great 
blood loss. 

Treatment: The treatment of polypoid or cystic formations of 
the vesical neck is one of weekly urethral dilatations and irriga- 
tions with silver nitrate solution (Fig. *122). As the condition is 
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usually observ ed in women in middle life or past such an age, dila- 
tation should never be carried to the extreme {Fic. 423). The 
greater the age of the patient, the more carefully should dilatations 
be increased abos c 2G F. The villous projections respond poorly 
to dilatation. They should be remo\ ed by the fulguration current 
or may be removed by the cutting loop of the McCarthy rcsecto- 
scope. The urethra should be dilated at ucckly internals by 
straight urethral sounds following the removal of the villi. 



Ftp 423 — Actual photograph of irregular polypoid man on the yesicat neck. 

Note normal appearing vesical mucosa in background 

3. Irregularity and Contractions of the Vesical Neck 

Irregularity and contractions of the \esical neck can hardly be 
classified under the heading of the previously discussed subjects, 
although they are belies cd to be the result of inflammation It has 
been our experience that in every instance where the condition 
was observed, the major symptom is difficulty in starting the 
urinary stream Slight dribbling occurs after urination in the 
majority of instances. The loss of a few drops of urine on sneezing 
or coughing frequently occurs. The age of women suffering with 
such irregularity and contraction is generally higher than the age 
of women having urethrocystitis. 

Cystoscopy * Irregularity of the vesical neck presents a rather 
bizarre appearance (Platf. lxxxi). The margin of the vesical 
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PLATE LXXXI — Irregularity of the bladder neck. The mucosa of the vesical 
orifice appears stiff and irregular In contour. 
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neck is irregular m contrast to its normal smooth contour The 
irregularity may assume a series of clefts or folds at one or more 
points around the \esical neck The clefts or folds are usually 
most marked just below the superior arc on the lateral margin 
of the \esical neck There is usually an associated narrowing of 
the vesica! neck This narrowing or contracture of the \esical 
neck may be extreme e\en to a point of producing a sense of 
resistance as the cy stoscope is introduced As observ ed the mucosa 
of the \esical neck appears stiff and rigid and is lighter in color 
than normally seen The stiff and rigid nature of the mucosa is 
particularly noted at the site of the irregularity 

Treatment The treatment of irregularity of the vesical neck is 
gradual urethral dilatation The dilatations should be done at 
weekly inters als The caliber of the dilating sound should be m 
creased by one size at each subsequent dilatation Due to the age 
of the patient and the definite rigidity of the \esical neck that is 
present it is ad\ ised that dilatation should ne\ er be carried abo\c 
28 F This condition portrays a definite tendency to recur and it 
may he necessary to repeat the dilatations at rather frequent in 
tervals 

4 Pseudomembranous Cystitis 

Pseudomembranous cystitis is the result of a chronic inflamma 
tion and occurs only m the female bladder This pseudomem 
brane is most usually confined to the trigone The mucosa of tlie 
trigone is covered by a whitish semitransparent pseudomem 
branous exudate The surface and borders of the exudate are 
irregular and appear slightly elevated above the surrounding 
normal mucosa The condition may be observed within a blad 
der that otherwise appears normal and the urine is sterile on 
culture The symptoms produced by this lesion are those of 
fiequency smarting and burning on urination The condition 
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is frequently observed in the presence of a cervicitis or in individ- 
uals who have had a nonspecific vaginal discharge. 

This condition has been more completely discussed under the 
general section on cystitis. 

5. Cystitis Vetularum 
(cystitis of aged women) 

Cystitis vetularum is a part of a gcncraii?ed senile atrophic 
process. The condition is found only in elderly women. As the 
result of a nonelastic contracted bladder, urinary frequency and 
discomfort may be marked. 

Treatment is unsatisfactory although some relief may be gained 
by bladder irrigations. 

6. Mosaic Cystitis 

Mosaic cystitis is a condition observed in elderly women (Plate 
lxxxii). The mucosa appears as a regular pattern of mosaic de- 
sign. It is from this appearance that the condition derives its 
name. There arc no definite symptoms. The treatment is one of 
the routine treatment of cystitis. 

7. Prostatism in the Female 

The presence of glandular structures causing obstruction to the 
vesical outlet in the female has been reported by Folsom, Caulk, 
Nesbit, Fite, and Van Houtum. Folsom recently presented in 
detail several photomicrographs showing the resected tissue of 
the vesical orifice of a female which was, in appearance, histologi- 
cally similar to the prostate in males. He states that clinically, 
besides bladder irritation, some degree of difficulty of urination 
was present. Pyuria was frequently observed. Three of 15 cases 
showed complete urinary retention. He states that . . . “On 
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cystoscopic examination, one may find a normal bladder wall or 
a grossly trabeculated wall with cellules or even diverticula and 
calculi. The best observation of the bladder neck, in our opinion, 
is made by using both the close vision cys to urethroscope and the 
panendoscope. At times we have found a retrograde lens of great 
value in evaluating a collaret type of enlargement. Not infre- 
quently the bar or collaret may be felt by palpating the urethra 
through the \ agina with the cystoscopic sheath in place." 

Treatment: Treatment, as suggested by Folsom, is that of trans 
urethral resection of the hyperplastic tissue. 

THE BLADDER AS INFLUENCED BY THE UTERUS IN 

ITS PHYSIOLOGICAL AND PATHOLOGICAL STATES 

Pregnancy: Cytoscopy during pregnancy is not an uncommon 
procedure. The major urologic problems during pregnancy are 
confined to the upper urinary tract. In some instances, ureteral 
catheterization is necessary for diagnosis and treatment. There are 
few contraindications to cystoscopy during pregnancy. There 
are some alterations of the bladder during pregnancy. These alter- 
ations may be considered as: (1) Intrinsic; (2) extrinsic. 

1 The bladder, during pregnancy, shows nothing unusual 
except \ascular engorgement. The mucosa is of a deeper color 
than normally seen in the nonpregnant woman, as all types of 
blood \ essels are dilated. The small seins become greatly dilated 
and in some instances show pronounced \aricosity. This hypere- 
mia is observable o\er the entire mucosa, but is most marked o\cr 
the trigone. The trigone is broadened between the ureteral orifices 
and is lengthened from the urethra by pressure exerted by the 
enlarged cervix. 

2 The results of extrinsic pressure vary in degree with the 
stage of the pregnancy. This is evidenced by the forward bulging 
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PLATE LXXXIJ — Mosaic cystitis. The vascular pattern presents a 
mosaic design. 
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of the posterior wall of the bladder as the enlarging uterus exerts 
its ever increasing pressure. No difficulty is experienced in doing 
cystoscopy until the fifth month of pregnancy. At that time, there 
is a diminution of the anteroposterior measurement of the blad- 
der, which measurement decreases as the pregnane) advances to 
term. During the last month of pregnancy, the presenting part 
of the fetus causes additional pressure. The posterior bladder 



Fig 424 — Schematic drawing showing the displacement of the bladder b> the 
gravid uterus Insert illustrates the relative distortion of the bladder 
b> the gravjd uterus at term. 


wall becomes com ex instead of conca\e and causes the bladder 
to assume a crescentic or half-moon shape (Fig. ‘424) 

The bladder remains atonic during the puerperium. During 
this period of atony, residual urine and urinary retention arc of 
common occurrence A return to the normal gradually takes 
place, first with the return to normal micturition, and then with 
a complete loss of the residual urine. 

The gravid uterus may present difficulties in the introduction 
of thec>stoscopethatare not encountered at an) other time. These 
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difficulties increase as the pregnancy approaches term. The technic 
of the introduction of the cystoscope is more fully discussed 
under Pyelonephritis of Pregnancy. 

Uterine Displacements: Uterine displacements will, according 
to the type and degree of displacement, produce definite altera- 
tions in the contour of a bladder that is otherwise normal. 

Under normal conditions, the cervix lies at the level of the bas- 
fond and upper limits of the intraureteral ridge. The cervix docs 
not interfere with the normal contour of the base of the bladder. 
The fundus of the uterus lies immediately behind the posterior 
wall of the bladder and normally forms a slight boss or indentation 
on the posterosuperior wall. The cystoscopic distending medium 
is sufficient to cause the bladder to assume its rounded contour 
without indentation as the bladder is filled. 

Anteflexion: Anteflexion is an exaggeration of the normal posi- 
tion of the uterus in relation to the bladder. If marked, anteflex- 
ion will increase the boss formed by the uterine fundus and tend 
to lessen the measurement between the posterosuperior and the 
anterior walls of the bladder. The distending medium is sufficient, 
unless the condition is extreme, to erase the indentation and anise 
the bladder to assume its normal contour. 

Retroversion and Retroflexion: The uterus in retroversion or 
retroflexion is bent backward toward the rectum causing the cer- 
vix to be pushed upward against the vesical wall in the region of 
the bas-fond and intraureteral ridge (Fig. 425). The vesical floor 
and trigone are elevated with the production of a deepening of 
the lateral recesses of the bladder. The ureteral ridge is rotated 
outward, causing the orifices to open on the lateral surface instead 
of opening on the superior surface. The dome of the bladder is 
falsely thrown forward, creating a greater distance from the dome 
to the vesical orifice than is normal. 
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Cystocele Cjstocele is a downward protrusion of the bladder 
and anterior \aginal vnll Cystocele is ahva) s associated with 
some degree of uterine prolapse In the presence of procidentia 



Fig. 425 — Effect on the bladder in the presence of retroflexion of the utems. 



Fig 426 — Schematic drawing illustrating the presence of a moderate cjstocele 
due to uter ne prolapse 

the cystocele is the greatest part of the protruding mass from the 
vaginal onfice The condition usually follows childbirth butitrna) 
rarely occur in nulliparous women or c\en in wrgms (Frc A 20) 
Cystocele usual results from the laceration of the muscle of 
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the urogenital trigone, the diastasis of the anterior vaginal fascia 
and the elongation of the ureterovesical and cardinal ligaments. 

Cystocele may be slight or may be so extensive as to permit the 
greater portion of the bladder to protrude through the vaginal 
orifice. The symptoms produced are mainly those of vesical irri- 
tation except for the protrusion from the vulva. The bladder 
symptoms are those of frequency and urgency of urination result- 
ing from the decomposition of the residual urine with secondary 
inflammation of the vesical mucosa (Fig. 427). 



Tip. 427 — Schematic drawing illustrating advanced cystocele in the presence 
of uterine prolapse. 

Cystoscopy may be difficult in the presence of a cystocele. This 
difficulty is due to the downward and forward direction which 
the trigone and the floor of the bladder has assumed. The floor 
of the bladder inay recede very acutely. Introduction of the cysto- 
scope may be accomplished in extreme cases by elevating the hilt 
of the instrument above the pubis. On occasion, visualization of 
the trigone is accomplished only by the elevation of the ocular 
end of the cystoscopc in a vertical plane instead of the horizontal 
plane that is customary. It is possible temporarily to restore the 
bladder to a relatively normal position before cystoscopy by the 
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insertion of a \ agiml tampon Visualization of the entire bladder 
is permitted by means of this procedure If the flooi of the bladder 
is not elevated, the trigone may only be observed by awkward, 
wide excursions of the cystoscope The trigone, m the presence 
of cystocele, forms the anterior wall of a redundant pouch Being 
in such a position, catheterization of the ureters may be nnpos 
sible In the presence of a cystocele, complete vesical distention 
is tmperativ e as the anterior and posterior w alls of the bladder will 
lie in close apposition On observation, the apposition of the walls 
w ill appear as a deep crease running transv ersely across the blad 
der This crease w ill be obser\ ed to w iden and then disappear as 
the bladder is filled with the distending medium 

Observation of the bladder will reveal trabeculations The 
intraureteral ridge will appear hypertrophied and the ureteral 
orifices will appear more widely separated than normal If mfec 
non is present, the mucosa will be inflamed in varying degrees of 
intensity 

Treatment: The treatment of cystocele does not routinely 
come w lthm the scope of urology but is rather one of gy necology , 
although the symptoms from which these women complain arc 
mainly those of vesical irritation The treatment depends on 
many factors such as age, the extent of the cystocele and symptoms 
produced The treatment may be palliative or radical The pallia 
live method of treatment is one of the institution of a pessary in 
one of its many types The radical treatment is that of the plastic 
repair of ihc vesicovaginal septum 

Tumors of the Uterus Tumors of the uterus, cither benign or 
malignant, affect the bladder in one way or another as the uterine 
pathology is increased 

ribroid tumors of the uterus (Fibromyomata uteri) Fibroid 
tumors of the uterus affect the shape and contour of the bladder as 
the result of extrinsic pressure Symptoms referable to the bladder 
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depend upon the position, number, and size of these fibromyoma- 
tous tumors. Relatively 50 per cent of women suffer with some 
degree of uterine fibroid formation. Most of these uterine fibro- 
myomata remain insignificant. They do not cause symptoms and 
do not require treatment. Fibroid tumors are rare in women 
under 25 years of age. Fibromyomata usually begin their growth 
between the ages of 25 and 40. New tumors rarely develop after 
the menopause and rapid growth of a tumor at this time of life is 
highly suggestive of sarcoma. 

There are four types of uterine fibroids classified as to their 
position: (1) Interstitial or intramural, when the fibroid lies in 
the uterine trail; (2) subserous, when the growth of the fibromy- 
oma is directed outward toward the peritoneum; (3) submucous, 
when it bulges into the uterine cavity and; (4) intraligamentary, 
when the tumor has grown between the layers of the broad liga- 
ment. Those uterine fibromyomata that affect the bladder in the 
greatest number of instances are the interstitial or intramural 
fibroids that occur in the anterior trail of the uterus. It is in this 
position that the fibroids are in close approximation with the 
bladder. The bladder is affected greatly by the relative position 
of the tumor as regards the longitudinal axis of the uterus. If the 
tumor lies in the anterior trail near the base of the uterus, pres- 
sure is directed toward the vesical outlet. Chronic urinary reten- 
tion results. Associated vesical dilatation and hypertrophy and 
secondary infection are usual. The trigone and floor of the bladder 
are elevated. The ureteral orifices arc wider apart titan normal 
and open upon the outer surface of the ureteral ridge. 

When a small tumor is situated in the body of the uterus, there 
are no symptoms or alterations in the normal cystoscopic picture. 
A large fibroid tumor of the body of the uterus not only causes a 
marked elevation of the floor of the bladder, but tends to com- 
press the entire bladder against the symphysis pubis with more 
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or less complete obliteration of the vesical cavity. The cy stoscopic 
picture presented is similar to that of the bladder in the latter 
stages of pregnancy . The anteroposterior diameter is reduced and 
the bladder extends laterally with the formation of deep lateral 
recesses Introduction of the cystoscope is only accomplished by 
achancmg the instrument obliquely into the lateral recess. 

Treatment is not one of urologic procedure but rather one of 
gynecological surgery. 

Carcinoma of the Cervix and Uterus: The cerv ix is the commonest 
site of carcinoma in the human body Carcinoma of the cervix 
occurs about four times as frequently as does carcinoma of the 
body of the uterus It is commonest betw een the ages of *10 and 50, 
but is occasionally seen before 30 years of age and after GO. Con 
stderable importance should be placed on the question of \esical 
mvohcment preoperativ ely The bladder should be explored as 
a routine measure in instances where a diagnosis of carcinoma of 
the cervix has been made. In the great majority of instances, the 
bladder w ill present a normal appearance. Definite pathology of 
the bladder will be frequently observed. The slightest evidence 
of invasion of the bladder by extension of the malignant growth 
should be considered as a contraindication for hysterectomy. 

Cystoscopy The mechanical effects of obstruction of a tnalig 
nant growth arc, in general, considerably less than those observed 
in the presence of uterine fibroids It is a frequent cy stoscopic find 
ing to observ c the floor of the bladder clev ated to vary ing degrees. 
This elevation cannot be considered as definite evidence of infil- 
tration Actual infiltration of the v csical tv all and mucosa produces 
several definite and characteristic changes The bladder wall ap- 
pears rigid and stiff Definite transverse ridges of the posterior wall 
arc a frequent observ auon Such ridging is significant of fixation 
The earlier signs of invasion are those of dilatation of the blood 
vessels and minute petechial hemorrhages in the mucosa of the 
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area that has become infiltrated. Bullous edema may surround 
this circumscribed area or present a more extensive appearance 
across the trigone and floor of the bladder. As the infiltration con- 
tinues, a definite yet sharply localized irregular nodule appears 
over the infiltrated area. This nodule tends to spread from its 
periphery. The surrounding area shows extensive bullous edema. 
In some instances, superficial yet localized necrosis of the infiltrat- 
ing nodule occurs. Should this tissue necrosis continue, the forma- 
tion of a fistulous tract between the bladder and cervix develops. 
The ureteral orifice or orifices are frequently involved in malig- 
nant extension from cervical carcinoma. Many of the fatal termi- 
nationsofsuchmalignancy do not directly result from the original 
growth but rather are the result of renal back pressure with sub- 
sequent hydronephrosis and ultimate uremia. The ureteral ori- 
fices may be so completely obscured by bullous edema as to render 
visualization or catheterization impossible. The orifices may, on 
occasion, present a gaping retracted appearance with such fixa- 
tion that the orifices remain open at all times. In other instances, 
catheterization of the ureters for study or drainage is impossible 
due to stricture or scar tissue formation. As in all other forms of 
obstructive uropathy, dilatation of the urinary tract above the 
stricture is inevitable. 

Intravenous urografthy will be of material aid when retrograde 
pyelography is impossible. Much can be learned from such roent- 
genological study. 

Because of all these incipient yet definite pathological changes, 
every woman suffering with carcinoma of the cervix or body of 
the uterus should be given the benefit of complete urological 
study. These studies should include cystoscopy and urography 
(retrograde or intravenous). 

Urogenital Fistula: Fistulous communication between the uri- 
nary and genital systems or tracts is not uncommon. The urinary 
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Fig. 428 — Drawing illustrating the possible routes of \esical fistula in the female 
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dribbling resulting from such a fistulous tract is usually painless, 
constant as well as distressing. Such fistulous tracts usually result 
from: 

(1) Obstetrical trauma caused by necrosis of the intervening 
tissues between the head of the infant and the bladder in instances 
of prolonged or difficult instrumental delivery. 

(2) Postoperative sequel following pelvic operations, usually 
hysterectomy, either by the abdominal or vaginal route. 

(3) The prolonged application of radium for treatment of car- 
cinoma of the cervix. 



Tig. 429 — Actual photograph of the orifice of a vesicovaginal fistula. 

(4) Carcinomatous extension from the cervix to the bladder. 

The fistula may be classified according to the position (Fig. 428). 
Considerable study may be necessary to locate the orifice of such 
fistulous tracts. All fistulous tracts present one constant symptom, 
namely, dribbling of urine. 

(1) Vesicovaginal Fistula: Vesicovaginal fistula implies an 
opening in the vesicovaginal septum. This is the commonest type 
of fistulous tract formation in the female. The orifice may be very 
high or at the level of the trigone (Fig. 429). 

(2) Vcsicocervicovaginal fistula implies a communication be- 
tween the bladder and vagina at the junction of the cervix and 
vagina. 
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(3) Vesicouterine or intracervical fistula implies an opening 
from the bladder to the cervical canal so that urine has its exit 
through the external os. 

(4) Urethrovaginal fistula implies a communication between 
the urethra and vagina. 

(5) Ureterocervical fistula implies a communication between 
a ureter and the stump of the cervix so that the urine has its exit 
through the external os. 

(6) Uretero vaginal fistula implies a communication between 
a ureter and the vagina. 

Usually there is only a single orifice which may vary' in size from 
one that is minute to one of large caliber. In fistulous tract forma- 
tion, there is one symptom that is constant in all, namely, continu- 
ous urinary dribbling. The one condition from which differentia- 
tion must be made is that of ectopic ending ureter. The history 
of urinary disturbance only or since recent difficult delivery or 
operation is the establishing point of differentiation. In ectopic 
ending ureter, dribbling of urine would have been apparent since 
birth. 

The clinical diagnosis of the type of fistulous tract may be diffi- 
cult and tedious Repeated examinations may be necessary' to 
locate the orifice Cystoscopy should always be done to locate the 
vesical orifice of the tract. In some instances, digital examination 
may re\eal the location of the orifice, particularly of a large vesico- 
vaginal fistula. The use of a colored fluid indicator is always of 
aid. The instillation of an aqueous solution of mercurochromc 
into the bladder, noting its escape into the vaginal canal is a safe 
procedure If red colored fluid escapes into the vagina, a vesico 
vaginal, v esicoccrvicov aginal ora vesicouterine fistula is present. 
If the fluid escaping into the vagina is clear, it is ob\ ious that the 
communication is above the bladder. The intravenous adminis 
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nation of 5 cc. of a 0,4 per cent solution of indigo-carmine and 
the appearance of a blue colored fluid from the cervical os or vagi- 
nal fornix will establish the presence of a fistulous tract with the 
ureter. The obstruction to the passage of a ureteral catheter, in 
the presenceof a fistula, is not sufficient evidence to warrant a diag- 
nosis of postoperative ureteral fistula. Unless the orifice of the 
fistula is obvious, intravenous urography should always be done 
as a routine procedure. 

Treatment: Successful correction can only be accomplished by 
the reestablishment of the continuity of similar structures by 
plastic procedures. 

Pyelonephritis of Pregnancy: Renal infections during pregnancy 
and the puerperium are common. The condition is frequently 
bilateral, or if unilateral, the right kidney is more often affected 
than the left. Renal infection may occur at any stage of pregnancy, 
but it usually occurs between the fourth and sixth months. Pyuria 
may exist without evidence of renal infection and the condition 
may be of such mild proportions as to go unrecognized unless 
repeated microscopic examinations of the urine are done. Initial 
pyelonephritis is more frequent in primiparae than in multiparae. 
Former normal pregnancies do not insure against pyelonephritis, 
nor is it necessarily true that subsequent pregnancies will be com- 
plicated by renal infection. However, it is possible and frequently 
does occur that pyelonephritis complicates each pregnancy. In 
multiparae, pyuria without actual symptoms is suggestive of a 
previous infection which may date back, to a former pregnancy 
and which has existed sufficiently long enough to cause serious 
renal damage. In primiparae, the occurrence of pyuria is usually 
associated with the typical signs and symptoms of renal infection. 
The clinical picture of pyelonephritis of pregnancy does not differ 
from that of acute pyelonephritis of the nonpregnant female. The 
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course \anes from a very mild pyuria to a se\ere acute diffuse 
pyelonephritis with all coincident signs and symptoms of massiv e 
renal infection 

Etiology Stasis anywhere m the urinary system is definitely the 
most important predisposing factor in infection The dilatation 
of the renal pels is and ureter incident to normal pregnancy is 
undoubtedly a great predisposing factor Lee and Mengert have 
shown that pregnancy causes a definite dilatation of the ureters, 
which is undoubtedly a great predisposing factor Lee and Men 
gert have also shown that pregnancy causes a definite dilatation 
of the ureters which is usually more marked on the right and is a 
normal concomitant of pregnancy ’ Crabtree and Prather, Dun 
can and Seng and others have found some degree of dilatation in 
the upper urinary tract in all cases, the right showing dilatation 
in 100 per cent of the cases, the left, 70 to 85 per cent Lee and 
Mengert concluded that such a dilatation was to be considered a 
normal occurrence and that the dilatation subsides rapidly fol 
low mg termination of normal pregnancy and puerpcruim These 
investigators demonstrated a marked decrease m 2 i hours To 
prove their contention that such a dilatation was a normal occur 
rence in pregnancy 1 5 normally pregnant w omen w ere subjected 
to ureteral catheter drainage for 24 hours without evidence of 
any change in the degree or character of the dilatation of the renal 
pelves or ureters Kretschmer, Heaney, and Ockuly studied 54 
women between the second and fifth month of pregnancy and 
concluded that 

1 Dilatation ol the ureters and kidney pelves occurred in 
100 per cent of our cases during pregnancy or the pucr 
penum 

2 The striking feature about the dilatation of the ureter dur 
ing pregnancy is that dilatation is almost untvcrsally above 
the brim of the pelvis 
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3. As a rule, the dilatation is progressive along with preg- 
nancy. There was one exception to this state, in which the 
ureter was normal in advanced pregnancy when earlier, 
it was dilated. 

4. Lateral displacement of the ureter, when found early in 
pregnancy, tends to increase as the pregnancy advances. 

5. In none of these cases did pyelitis develop during preg- 
nancy, although marked dilatation and lateral displace- 
ment were present. 

6. Presentation and position of the fetus could not be brought 
into causative relationship with dilatation or displace- 
ment/' 

These investigators studied 32 cases through the puerperium 
and found that 59.3 per cent returned to normal in two weeks; 
34.3 per cent after six weeks; the remaining G.2 per cent were 
normal after 12 weeks. 

As the result of such work, there is sufficient evidence to con- 
clude that dilatation and retention in the upper urinary tract are 
constant factors in pregnancy. 

There are several theories as to the underlying factors in the 
production of this dilatation. 

Mechanical: The obstructive or mechanical theory is one in 
which the ureteral dilatation and subsequent dilatation of the 
upper urinary tract are secondary to mechanical origin. Hof baiter 
is of the opinion that hypertrophy and hyperplasia of the muscle 
and fibrous tissues of the ureter and periureteral sheath arc respon- 
sible for the obstruction. Schumacher is of the opinion that the 
dilatation is due to pressure on the ureter between the gravid 
uterus and the brim of the pelvis. However, Lee and Mcngert 
found that in retrograde pyelography of ten pregnant women, no 
evidence of pressure on the ureter from adjacent structures could 
be elicited. They concluded that by draining the ureters with 
9IS 



CLINICAL C\ STOSCOPV 


ureteral catheters no change in the degree or character of the dila 
tation of the upper urinary tract was produced 

Muscular atony Muscular atony of the ureteral and pclwc 
musculature resulting from the action of cither hormones or to\ 
ms is advanced by some obsen ers Each theory Ins its supporters 
but as yet no true hormone or toxin has been isolated that is capa 
ble of producing ureteral dilatation so universally obsen ed 

Undoubtedly many factors some of w Inch are yet to be cx 
plained play a part in ureteral and pelvic dilatation during preg 
nancy Regardless of the causative factors dilatation of the ureters 
and renal pelves w ith coincident stasis definite!) predispose to 
infection 

The predominant infect i\c organism is one of the Bacillus colt 
group Its occurrence is obsen cd in more than 80 per cent of the 
cases although staphylococci streptococci and Bacillus protcus 
are occasionally identified The hematogenous mode of invasion 
is demonstrated by the fact that the bladder changes indicative of 
infection are comparatively uncommon 

Symptoms The symptomatology of pyelonephritis of preg 
nancy docs not differ from pyelonephritis of nonprcgnant females 
The symptoms may vary from that of a very mild form to an acutt 
fulminating form show mg sev ere febrile reactions b requency of 
urination may be the only symptom referable to the bladder 
Usually the triad of symptoms frequency dysuria and urgency 
u ill be noted if the bladder is inflamed Examination of the urine 
reveals the presence of pus cells albumin and bacteria Associ 
ated with these vesical symptoms are the more general febrile 
reactions chills fever sweats nausea and vomiting Pain and 
tenderness in one or both loins are usually apparent 1 here is no 
difference in the seventy of the symptoms between pyelonephritis 
of pregnancy and pyelonephritis in nonprcgnant women The 
severity of the infection depends entirely upon the virulence of 
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the offending organism and the individual reaction against such 
bacterial invasion. 

Diagnosis; Pyelonephritis of pregnancy is more apparent be- 
tween the ages of 20 and 30 years, the greatest child-bearing period. 
The methods of diagnosis do not differ from those of other upper 
urinary tract infections. The history, complete physical exami- 
nation, routine microscopic urine examination, and urine cul- 
tures will give sufficient data for a working yet accurate diagnosis. 
A complete urological examination should be made if the physical 
findings suggest an infection. 

Cystoscopy: The introduction of the cystoscopc during preg- 
nancy may be difficult due to the encroachment of the gravid 
uterus upon the pelvic viscera (see Fig. 46). Cystoscopy may be 
the source of considerable discomfort to the patient and it may 
be unsuccessful at times. The mode of introduction of the cysto- 
scope depends greatly upon the stage of pregnancy. The bladder 
is caused to assume different positions and contours as pregnancy 
progresses to term. The introduction of the cystoscopc is accom- 
plished in the early months of pregnancy by markedly depressing 
the ocular end of the instrument, permitting the beak to pass into 
the cavity of the bladder. 

The bladder having been pushed forward and upward, the dis- 
tance between the internal sphincter and the floor of the bladder 
is greatly limited. In early pregnancy, the trigone is broadened 
and elevated by the enlarged cervix, which tends to elevate the 
floor of the bladder. The ureteral orifices, instead of having their 
usual position in relation to the interuretcral ridge, tend to face 
laterally on the outer margin of the ureteral ridge. In general, 
the outline of the trigone is symmetrical, but as pregnancy con- 
tinues and the bladder is further distorted, the trigone becomes 
asymmetrical. As pregnane)’ progresses beyond the fifth month, 
insertion of the cystoscopc becomes more difficult. The bladder is 
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deformed by pressure exerted by the gravid uterus, the deformity 
being not only in the anteroposterior dnection, but also laterally 
1 he trigone is elongated in its anteroposterior plane and is pushed 
downward so that the distance between the ureteral orifices and 
the internal sphincter is increased 

In the latter months of pregnancy, introduction of the cysto 
scope becomes more difficult The beak or the instrument must 
be turned laterally immediately after passing the internal splunc 
ter The instrument is permuted to be ad\ aticcd into the extended 
lateral recesses of the bladder by directing the instrument laterally 
and in a slightly downward direction Only one ureteral orifice 
may be observed by this manipulation To visualize the other 
ureteral orifice it is necessaiy to withdraw the cystoscope into the 
internal v esical sphincter the same mancuv er to be repeated in the 
opposite direction 

Crabtree considers cystoscopic procedure a safe method of cx 
animation during any stage of pregnancy and the pucrpenuin 
He states there is little danger of the interruption of the pregnanq 
by cystoscopic manipulations He further states ‘ Cystos 
copy is sometimes contraindicated in the febrile patients when 
not pregnant, but is not in pregnant women ” 

In instances w here the sy mptotns portrayed by the patient point 
lo involvement of both kidneys, bilateral ureteral catheterization 
is essential If only one side is affected, prclumnai y ureteral cat he 
tenzation should be unilateral for fear of introducing infected 
material into a medium set for infection but as yet sterile Usually 
the catheter after introduction, will be seen to drain urine freely 
and continuously after passing the intramural segment of the 
ureter In other instances drainage through the catheter will not 
be apparent until after die brim of the bony pelvis is passed In 
other instances, drainage will not occur until the catheter has 
entered the renal pelv is 
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Treatment: The treatment of pyelonephritis of pregnancy dif- 
fers little from that of the nonpregnant female. The infection can 
usually be controlled without recourse to radical procedures until 
the termination of pregnane)’, but cannot be cured after deliver)’. 
Rest in bed, suitable dietary-regime, normal bowel activity, the 
administration of alkalies in the event urine cultures show the 
presence of Bacillus coli will make a medium unfavorable for their 
growth; administration of large quantities of water by mouth, or 
intravenous administration of saline solution; the maintenance 
of normal and adequate drainage of the renal pelvis by indwelling 
ureteral catheter will usually permit progression of pregnancy to 
a normal deliver)'. 

Urinary antiseptics may be of considerable benefit but should 
be administered with caution. By far the greatest single factor in 
the treatment of pyelonephritis of pregnancy is adequate drainage. 
Such drainage is best maintained by an indwelling ureteral 
catheter. Pelvic lavage through the indwelling catheter may be 
advisable. Such solutions as silver nitrate, 1:1000 to 1:5000; ac- 
crifiavine, 1 :2000 to 1 :4000, or mercurochromc, one per cent, are 
suitable for this purpose. 

Nephrosis of Pregnancy: Nephrosis of pregnancy, so called, is a 
degenerative lesion of the renal tubules. Because of associated 
hypertension, it cannot be classified as a nephrosis, yet the patho- 
logical features are such that it cannot be classified as a glomeru- 
lonephritis (Fig. 430). Boyd states that . . . "The lesions arc 
degenerative and among the clinical symptoms are edema and 
massive albuminuria, so that the general picture is nephrotic in 
type. Since, however, one of the principal features is marked 
hypertension, it is evident that the condition is not a nephrosis 
in the ordinary clinical sense of that term." He further believes 
that most cases, when followed long enough, turn out to be chronic 
glomerulonephritis. Tiic condition is usually observed during the 
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last four months of pregnane) The sy mptoms presented u snail) 
are marked hypertension edema, massive albuminuria, oliguria 
and the presence of casts in the urine There is usually no great 
retention of blood urea nitrogen In the more severe cases, con 
\ul$ions occur and the condition js then known as eclampsia 
These eclamptic convulsions are undoubted!) due to some mtra 


Fig. 4}0 — Kidney — Acute nephrosis (eclampsia) Ad%-anccd fatty granular and 
hyalin degeneration of the tubular epithelium, Note cellular debrt* in lumen 
vihich frequently results in obstruction and the ischemic glomeruli 
(Courtesy of Dr Lawrence tt Stn lb and Dr n S C jail ) 


cranial circulatory changes accompanied b) hypertension \rno!d 
believes that fluid unbalance is a most important factor in con 
vulsions of eclampsia At autopsy, he has noted cerebral edema 
and congestion as well as intracranial effusions He lias been very 
successful in the management of eclampsia by the adoption of a 
definite establishment of the fluid balance and a dehydration pnn 
ciplc now well rccogmrcd 
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The underlying factors producing all the changes observed in 
eclampsia are not understood. Although there are many theories, 
none can fully explain its occurrence. Fishberg is of the opinion 
that eclampsia is the precipitating factor in establishing essential 
hypertension in a woman constitutionally predisposed to hyper- 
tensivevascular disease. Clinically, however, Arnold lias observed 
many women in eclamptic convulsive seizures who have not 
shown an elevation of blood pressure. He likewise has observed 
women with such an elevation of blood pressure that the standard 
sphygmomanometer did not have sufficient range to record the ex- 
treme hypertension, yet these women did not have convulsions. 

The kidney lesion in eclampsia shows marked tubular degen- 
eration and swelling of the epithelium of tire convoluted tubules. 
Bell believes that the essential renal lesion is a marked narrowing 
of all the glomerular capillaries due to thickening of the capil- 
lary basement membrane. He has also observed many hyalinizcd 
glomeruli with varying degrees of tubular atrophy. Weiss ob- 
served, in a case coming to autopsy, that there were . . . "pro- 
nounced chronicglomerularchangcs with tubularatrophy. There 
was some fibrosis of the interstitium replacing the destroyed paren- 
chyma, but there was very little evidence of arteriosclerosis of renal 
vessels.” 

Arnold considers three essential and important steps in dehy- 
dration for the control of convulsions of eclampsia: («) Spinal 
drainage, 40 to 80 cc. withdrawal of spinal fluid every three to six 
hours; ( b ) hypertonic solutions by vein, 50 cc. of 50 per cent glu- 
cose or 20 cc. of ten per cent magnesium sulfate solution at three- to 
six-hour intervals; (c) saturated solutions of magnesium sulfate by 
mouth, stomach tube or rectum. Fluids arc withheld from 21 to 48 
hours and their administration resumed according to the output 
and mental status. Feeding is gradually resumed at three-hour in- 
tervals and a strict check of the fluid balance is maintained. 
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Symmetrical Cortical Necrosis of the Kidneys’ Symmetrical ne 
crosis of the renal cortex is a rare lesion complicating pregnancy 
There is an almost complete necrosis of the cortex of both kidneys 
The condition is characterized by asymptomatic suppression of 
urine The only portion of the cortex to escape necrosis is a thin 
layer lying immediately beneath the capsule This portion of the 
cortex is supplied by anastomosis from the capsular arteries In 
fcction caused by thrombosis of the interlobular arteries is con 
sidcrcd to be the cause 

The clinical picture resembles that of obstructs e anuria except 
for the complete absence of pain The anuria is usually complete 
Death quickly ensues 
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The urological problems presented by children arc more fre 
quently associated with, or caused by anomalies of the urinary 
tract than those problems observed in adults. The urinary infec- 
tion that follows stasis, which is secondary to anomalous forma- 
tion, usually occurs at an early age. The method of the production 
of urinary stasis and infection may differ slightly from that occur- 
ring in adults, but the end results are similar. The instruments 
employed in the examination of infants and children are, of neces- 
sity, small in caliber. Due to the relative size of the patient and 
the small size of the instruments necessarily employed during the 
examination or treatment, considerable difficulty may be experi- 
enced until the use of the various instruments is mastered. 

The successive steps of history taking and physical examination 
of infants and children differ little from those used in adults. 

1. History: The clinical history should be carefully taken. In 
most instances, the history musl be given by the parent or one who 
is in charge of the child. It should include not only a general 
resume of all illnesses and idiosyncrasies, but also a minute, de- 
tailed description of the individual urological problem or com- 
plaint. 

2. Physical Examination: The general physical examination 
should be complete in every detail. Careful attention should be 
paid to possible foci of tuberculous and nontubcrculous infection 
in the lymph nodes, bones, and joints. Careful, thorough, but 
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Symmetrical Cortical Necrosis of the Kidneys: Symmetrical ne- 
crosis of the renal cortex is a rare lesion complicating pregnancy. 
There is an almost complete necrosis of the cortex of both kidneys. 
The condition is characterized by asymptomatic suppression of 
urine. The only portion of the cortex to escape necrosis is a thin 
layer lying immediately beneath the capsule. This portion of the 
cortex is supplied by anastomosis from the capsular arteries. In- 
fection caused by thrombosis of the interlobular arteries is con- 
sidered to be the cause. 

The clinical picture resembles that of obstrucm e anuria except 
for the complete absence of pain. The anuria is usually complete. 
Death quickly ensues. 
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The urological problems presented by children arc more fre- 
quently associated with, or caused by anomalies of the urinary- 
tract than those problems observed in adults. The urinary infec- 
tion that follows stasis, which is secondary to anomalous forma- 
tion, usually occurs at an early age. The method of the production 
of urinary stasis and infection may differ slightly from that occur- 
ring in adults, but the end results are similar. The instruments 
employed in the examination of infants and children are, of neces- 
sity, small in caliber. Due to the relative size of the patient and 
the small size of the instruments necessarily employed during the 
examination or treatment, considerable difficulty may be experi- 
enced until the use of the various instruments is mastered. 

The successive steps of history' taking and physical examination 
of infants and children differ little from those used in adults. 

1. History: The clinical history should be carefully taken. In 
most instances, the history must be given by the parent or one who 
is in charge of the child. It should include not only a general 
resume of all illnesses and idiosyncrasies, but also a minute, de- 
tailed description of the individual urological problem or com- 
plaint. 

2. Physical Examination: The general physical examination 
should be complete in every detail. Careful attention should be 
paid to possible foci of tuberculous and nomubercufous infection 
in the lymph nodes, bones, and joints. Careful, thorough, but 
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gentlebimam.nl palpation of the abdomen for enlargement in the 
renal area should always be done Any palpable abdominal mass 
obsened in a patient displacing symptoms referable to the gem 
tourinary tract should be carefully studied to affirm or deny the 
presence of an ectopic position of a kidney of congenital origin 

3 Examination of Genitalia: The local examination of the ex 
temal genitalia must include 

(<i) Examination of the penis and urethral meatus for \ari 
a us anomalies 

(6) Examination of the urethra, male or female 
(c) In instances of incontinence, careful search should be 
made of the \estibule of the urethra and \agma for an 
cctopically placed ureteral orifice in the female 

4 Rectal Examination* Rectal examination in the male should 
ahsays be included in instances presentwga history of bladderdis 
tention or in instances of frequent or difficult urination 

5 Urine Examination* Examination of the urine does not differ 
greatly from the examination of the urine in adults The only dif 
ference is the collection of the specimen In older boys a normally 
\oided specimen may be used In girls and in infants of either sex 
it is ads isable to catheterize If a culture is desired, catheterization 
is necessary in e\ery instance 

6 Intravenous Urography Intrasenous urography, as a pre 
hmmary diagnostic procedure, may yield important information 
The functional ability of the kidneys, their position, contour, their 
relation to abdominal tumors are pertinent daua which may be 
gamed by this procedure It may be difficult, in some instances, to 
inject the contrast material due to the small terns and the lack of 
cooperation of the patient Satisfactory results has e been attained 
by subcutaneous injection of the contrast medium A method 
suggested and used successfully by Mullen has been the sub 
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cutaneous injection of 20 cc. of 35 per cent diodrast in 80 cc. of 
normal saline solution. The injection is made at the angle of each 
scapula, using two clysis needles. Each area should be prepared by 
iodine and alcohol. A small wheal is first raised by a one per cent 
solution of novocain at the site to be injected. Films are exposed at 
five-minute intervals following the diodrast injection until three 
films have been exposed. Subsequent films are then exposed at 
ten-minute intervals. A total of 50 minutes following injection is 
routinely used to permit good visualization. Compression of the 
ureters is not done. 

7. Cystoscopic Examination: Complete urologic examination, 
including cystoscopy, should always be done in the event of con- 
tinued pyuria or pyuria that recurs in spite of the usual thera- 
peutic means. Cystoscopic examination may be made under local 
anesthesia in a great many instances. In infants or very young chil- 
dren, general anesthesia is advisable. Much depends on the type 
of anesthetic and the selection of the proper sized instrument to 
be used in the examination. There arc many types of cystoscopes 
used in the examination of infants and children. It is necessary 
that the cystoscopc used be of small caliber. The cystoscopist 
should acquire the skill necessary for the successful use of these 
instruments with the least amount of trauma. Three cystoscopes 
of various sizes may be employed for examination and treatment of 
infants and children. A Butterfield (11 F) single cathetcrizing 
cystoscope rnay be used for infants and young children. A La id ley 
(16 F) double cathcterizing or a Brown-Buerger (16 F) double 
cathetcrizing is satisfactory for other children. Both the Laidley 
and Brown -Buerger instruments have large visual fields and excel- 
lent irrigating facilities. The Butterfield instrument may present 
considerable difficulty because of its optical system until its use is 
mastered. The visual field of this instrument appears very dose 
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and somewhat magnified The ureteral orifices appear as rela 
ti\ ely large openings or slits and they appear to be at or just within 
the vesical orifice 

Cystoscopy in children does not differ from cystoscopy in the 
adult Children should be placed in a horizontal position for the 
cystoscopic procedure The buttocks should be at the edge of 
the cystoscopic table The thighs and legs should be supported by 
trough supports that permit abduction of the thighs The trough 
supports are cupped to accommodate the contour of the thigh and 
leg and are padded for comfort The thighs and legs are held in 
position within the supports by adjustable web straps 

Infants and children tolerate cystoscopy and cystoscopic pro 
ceduresaswellas if not better than adults However their tissues 
are thin and delicate and are easily traumatized and for that rea 
son if for no other gentleness of manipulation must always be 
exercised 

General anesthesia is adv isable for cystoscopy m children under 
five years of age as well as many older children particularly if 
they are unruly or of an apprehensive type Venal ether is one 
of the recent inhalation anesthetics It is easily and readily admin 
istered the patient reacts quickly Venal ether may be given at 
any age Nitrous oxide and oxygen is preferable in the anesthesia 
of older children Wherever possible local analgesia is preferred 
Diothane (one per cent) has proven satisfactory The urethral 
instillation is made slow ly and gently great care being taken nev er 
suddenly or painfully to overstretch the urethral walls After an 
inters *\\ of fiveTnmuie& a small soft rubber catheter vs introduced 
into the bladder This is then emptied of its contents and is irri 
gated until the returned fluid is clear Before the catheter is 
removed a small quantity of diothane is introduced into the 
bladder and deep urethra 

In the male infant it may be necessary to dilate the urethra be 
9*>4 



UROLOGY IN CHILDREN 


fore introduction of the cystoscope. Dilatation is best accom- 
plished by woven bougies rather than by metal sounds. Urethral 
meatotomy may be necessary before dilatation may be done. Gen- 
tleness of procedure in dilating or introducing any urethral instru- 
ment or cystoscope, even though the infant or child is under 
anesthesia, should always be exercised. 

The introduction of the miniature instruments in infants or 
children is similar to the introduction of the larger instruments 
used in adults. As has been stated, the instrument should be 
guided, not forced, through the urethral canal. Naturally, the 
distance traversed by the instrument, when being introduced in 
infants and children, is less than the distance traversed by a evsto 
scope introduced in an adult. It is essential, in introducing the 
instrument, not to begin the downward swing of the ocular end 
of the cystoscope until the triangular ligament is reached. If the 
forward motion of the cystoscope is momentarily stopped, con- 
tinuous gentle pressure will relieve the spasm of the external 
urethral sphincter. The beak of the cystoscope may then be read- 
ily advanced into the bladder if normal conditions exist in the 
posterior urethra. The introduction of the cystoscope may be 
rendered difficult in the presence of congenital valves of the pos- 
terior urethra or contracture of the vesical neck. Do not force the 
instrument. The presence of pathological conditions may neces- 
sitate uicthral dilatation before cystoscopy may be accomplished 
or may even prevent cystoscopy. 

Following the introduction of the cystoscope, the urine may he 
collected for routine analysis or culture. The bladder may be irri- 
gated through the sheath of the cystoscope until the returned 
irrigating fluid is clear. The cystoscopic telescope is then intro- 
duced into the sheath and locked into position. The bladder is 
distended using a small, graduated, low hung reservoir. The 
reservoir should not be more than 24 inches above the patient. 
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The bladder should never be overdistended A syringe should 
never be used to fill the bladder The quantity of fluid necessary 
for suitable distention of the bladder for cystoscopy v anes accord 
ing to the age of the patient and the distendability of the bladder 
In infants, 25 cc is usually sufficient At tvs o years, 25 to 50 cc No 
more than 75 to 100 cc of fluid should be used for a child eight to 
ten years old 

Ureteral Catheterization In the use of a single catheterizing cys 
toscope in the male, a ureteral specimen should be first collected 
from the side considered normal Following collection of the 
specimen another catheter is introduced into the ureter of the 
affected side The cy stoscope may then be remov ed The studies 
desired may then be completed In females, it is possible to intro 
duce a catheter into one ureter, withdraw the cy stoscope to free 
it from the catheter, reinsert the instrument and catheterize the 
opposite side In older children, whose urethra is of sufficient 
caliber to permit the use of a double catheterizing (16 F) instru 
ment, the manner of ureteral catheterization is managed as it is 
with the adult Follow ing catheterization of the ureters, mdiv id 
ual specimens may be taken for analysis or culture, or differential 
kidney function tests may bedone Ureteral catheterization should 
always be practiced, not only as a method of securing individual 
reml function or individual ureteral specimens but also for the 
purpose of retrograde pyelography Radiopaque ureteral cathe 
ters should also be used as considerable important information 
may be gained as to the relative position and course of the ureter 
or the position of the kidney otherwise considered normal 
Pyelography Great care should be exercised to avoid overdis 
tention of the infant renal pelves or calices by the opaque medium 
The most satisfactory py elographic medium is a 20 per cent solu 
tion of skiodan or similarly allied chemical solution The opaque 
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medium should never be injected through the catheter by syringe. 
The renal pelves and calices should always be filled with the 
opaque medium by gravity flow (Fig. 431). The amount of fluid 
necessary to fill the renal pelves and calices varies with the age of 



Fig. 451 — Bilateral retrograde pjclogram showing bilateral hjdroureter 
and hydronephrosis. 

(Courtesy of Dr. Etrotr lies* ) 


the patient and the underlying pathological condition that is 
present. Normally, in infants not more than two cc. should be 
used; in five-year-old children, not more than four cc.; in eight to 
ten years, five cc. of the pyclographic solution arc sufficient (Fir.. 
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4S2) A safe axiom to follow m doing retrograde pyelography is— 
Never inject by syringe— never overdistend the pelves and cahces 
—always use gravity flow 

Cystography The need or desire to outline the bladder cawty 
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the patient is under anesthesia. The bladder should never be over- 
distended. In infants tip to one year of age, not more than 
25 cc. of the opaque medium should be used to fill the bladder. 
In children up to seven years of age, 75 to 1 00 cc. may be used. At 
two years of age, 25 to 50 cc. are usually sufficient for proper dis- 
tention. Children up to eight or ten years will tolerate up to 1 00 to 
120 cc. of the distending opaque medium. The radiopaque c^sto- 
graphic medium preferred is a ten percent solution of skiodan or 
allied chemical solutions. A three per cent solution of sodium 
iodide may be used. The latter solution may be quite irritating to 
die delicate tissue. The bladder should be thoroughly irrigated 
following the use of such irritating solutions before the urethral 
catheter is withdrawn. 

CONGENITAL VALVES OF THE POSTERIOR URETHRA 

One of the most important types of congenital obstruction in 
the lower urinary tract in males is that of congenital valves of the 
posterior urethra. When these valves arc present, they are found 
only in the posterior urethra, usually in close proximity to the 
verumontanum. These valves are folds of the mucous mcmbiane 
of the urethra. The folds of mucous membrane arc attached in 
such a fashion as to impede the outward urinary flow. The patho- 
logical importance of these congenital valves is demonstrated by 
the destruction created through the distention of the bladder, 
ureters, and renal pelves. Campbell states . . . “Except for sten- 
osis of the meatus, valves of the posterior urethra are die com- 
monest congenital infravcsicai obstruction and are confined to 
the prostatic canal.” This congenital anomaly was originally de- 
scribed by Langenbcck in 1802. The importance of the condition 
was not recognized until 1919, when Young, Frontz, and Baldwin 
stressed the pathology of the anomaly when they presented 23 cases 
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collected from the literature Young classified this anomaly into 
three types Each type depended upon the situation of the vahe 
in relation to the \erumontanum (Fig 433) 

Type 1 This is the most commonly observed type It is char 
actenzed b) a ridge like fold of tissue 1) ing on the floor of the 
urethra The ridge like folds of mucous membrane produce a dis 



tinct cusp formation This cusp formation is produced b) the 
attachment of the mucous membrane to the anterior end of the 
terumontanum which also extends to die lateral walls of the 
urethra This ridge of mucous membrane may produce a single 
cusp formation attached to one wall of the urethra, or ma) form 
a double cusp 

Ty pe 2 The ridge or fold of mucous membrane is attached to 
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the posterior lip of the vcrumontanum and extends upward 
through the urethra toward the bladder. The fold is attached to 
the urethral wall at a point just outside of the internal vesical 
sphincter. 

Type 3. This type is characterized by diaphragms of mucous 
membrane. These mucous membrane diaphragms may be par- 
tially or completely attached to the circumference of the urethra 
with a minute opening in the center of the membrane. This type 
of valve may be totally independent in position to the vcruinon- 
lanum and may be found proximal or distal to it. 

The etiology of congenital urethral valves is not known. There 
are several theories but none can fully explain these anomalous 
formations. Young favors the view of Tolmatschew, who consid- 
ered them as an enlargement or hypertrophy of normal urethral 
folds. 

Regardless of the type, the distinctive processes produced in 
the upper urinary tract are similar to those produced by all intra- 
vesical obstructions (Fig. 434). The urethra is dilated above the 
valves. There is also present a dilatation of the vesical sphincter. 
As the result of back pressure, the bladder wall becomes hyper- 
trophied, later becoming dilated. The continued back pressure 
causes ureteral and pelvic dilatation with the ultimate formation 
of hydroureter and hydronephrosis. 

Symptoms and Diagnosis: The symptoms arc those of infra vesi- 
cal obstruction; that is, dysuria, retention and dribbling of urine. 
Added to these symptoms is a distended abdomen as the bladder, 
ureters, and kidneys become dilated. If the obstruction is not 
eliminated, signs of renal failure appear. Gradually, these symp- 
toms increase in intensity and severity until death ensues. In 
types 1 and 2, catheterization or instrumentation may be readily 
accomplished. In type 3, or the diaphragm type, the urethra 
may be obstructed to all instruments except a filiform. It is pos- 
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Fip 4 VI — Autopsy specimen. Posterior urethra opened show mg type 2 values 
Note the h pertrophicd bladder, hypertrophied intraurcteral ridge 
and the hydrouret*rs. 

(Cmirtfiy of Dr Flmer IIt»i ) 

siblc, u ith the type 3 fontnuon, that following dilatation by 
any instrument, the obstruction is completely eliminated and no 
further treatment is indicated 

The diagnosis is made by intratenous urography and cystogra 
phy and ts confirmed by cystourethroscopy. Cystourcthroscopy 
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will reveal the obstructive folds in the prostatic urethra. Intrave- 
nous urography may reveal the presence of poorly functioning 
kidneys with dilated pelves. Cystography will reveal a greatly 
dilated, irregular bladder and frequently a complete outline of 
the greatly dilated upper urinary tract. Campbell calls attention 
to the characteristic appearance of the vesical outlet. He described 
this appearance as beginning at the vesical neck and by a tapering 
dilatation extending through the posterior urethra to the point 
of obstruction. 

Treatment: Gradual decompression of the dilated urinary tract 
is imperative. Decompression is necessary before complete exami- 
nation or treatment can be instituted. Decompression may be 
readily accomplished in those instances where catheterization is 
possible. In instances where impassable urethral obstruction 
exists, the bladder may be drained by suprapubic trocar or cystot- 
omy incision. Drainage, regardless of the method, should be con- 
tinued until there is stabilization of the urinary function. It should 
be done in a similar manner as stabilization of urinary function in 
aged individuals suffering with prostatic obstruction. Following 
stabilization of the urinary function, the removal of the obstruc- 
tive folds of the urethra is accomplished by the use of fulgura- 
tion or the cutting current applied by a suitable electrode intro- 
duced through the miniature cystoscopc. 

CONGENITAL HYPERTROPHY OF 
THE VERUMONTANUM 

Congenital hypertrophy of the verumontanum to such a degree 
as to cause urinary obstruction is infrequently observed. The 
etiology of this condition is not known. The symptomatology is 
identical with that produced by congenital valves of the posterior 
urethra, or any other intravesical obstruction (Fig. -135). 
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Diagnosis: The diagnosis is made by cystourethroscopy. The 
verumontanum is found to be so greatly enlarged as to fill the 
posterior urethra. In spite of such a degree of hypertrophy of the 
verumontanum, there is usually little or no resistance offered to 
the passage of catheter or other urethral instruments. 

Treatment: The treatment of congenital hypertrophy of the 
verumontanum is not unlike that of congenital valves of the pos- 
terior urethra. Decompression to permit stabilization of the uri- 
nary function is primarily done. Decompression is followed by 
direct application of the fulgurating current to the hypertrophied 
verumontanum or the removal of the verumontanum by eleuro- 
excision. The removal of three or four full length longitudinal 
strips of the hypertrophied tissue will usually cause sufficient con- 
traction of the verumontanum to relieve urinary retention and to 
restore normal function. 

CONGENITAL CONTRACTURE OF THE VESICAL NECK 

Congenital contracture of the vesical neck, is a condition that is 
also the cause of chronic urinary retention in children. This con- 
dition was first described by Beer, who believed that secondary 
fibrosis of a spastic sphincter occurred in neuromuscular vesical 
disease. Histologically, a submucous fibrosis of (he vesical outlet 
occurs. The fibrosis may involve the entire circumference of 
the vesical outlet, or only a portion of it. When only a portion of 
the sphinctericring is involved, the lower segment of the ring is the 
usual site of involvement. In such a location, an atypical median 
bar formation is produced. The upper or anterior segment of the 
spliincteric ring is seldom independently involved. Fibrosis of the 
vesical neck is usually accompanied by hypertrophy of the trigonal 
musculature. The bladder wall adjacent to the vesical neck is also 
involved by the extending fibrotic change. 
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Symptoms: The symptoms produced arc similar to those of an) 
intravesical obstruction. 

Diagnosis: The diagnosis is made by cystoscopy and cy stography . 
Introduction of the cystoscope may be impossible due to the 
marked contracture and rigidity of the \esical outlet. If the con 
traded vesical orifice is of such a size as to permit the introduction 
of the cystoscope, the instrument may be gripped firmly as it passes 
through the fibrotic orifice. If the entire \esical sphincter is in- 
volved, a rigid circular collar-like intrusion of the orifice will be 
seen at the time of cystoscopy. If there is only partial involvement, 
the lower arc or segment of the vesical sphincter will present a 
picture not unlike that of a median bar formation seen in men. 
Further cystoscopic observation will reveal the vesical trigone to 
be prominent and hypertrophied The ureteral orifices will be 
widely dilated and open. Trabeculations, saccules, and diverticu 
lows formations are not uncommon occurrences. Cystography will 
reveal a dilated, irregular bladder with or without diverticu bus 
formation. 

Treatment: The treatment of congenital contracture of the vesi- 
cal neck is the enlargement of the vesical orifice. Dilatation may 
be accomplished with urethral sounds or bougies. In other in 
stances, open cystotomy with resection of a "v-shaped" wedge of 
tissue from the vesical sphincter may be necessary to relieve the 
obstructive contraction When removal is necessary, the most 
ideal methods are the use of the cutting loop technic or the punch 
procedures as advocated by Young or Caulk. 


OBSTRUCTIONS IN THE UPPER URINARY TRACT 

Hie obstructive factors induced by anomalies of the upper 
urinary tract in children are extensive as well as common in occur- 
rence. Although many children v\ ith renal anomalies may advance 
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to adult life without apparent symptoms, the great majority are 
subjected in early life to symptom complexes caused directly or 
indirectly by obstruction occurring secondarily to the anomaly. 
The pathological changes relative to the urinary' tract are limited 
to the kidney and ureter in combination with the anomalies that 
exist. The pathological pictures that are presented are in a way 
similar to those seen when obstruction occurs in the lower urinary 
tract. The causative factors and the pathologyof the lower urinary 
tract are lacking. When obstructive uropathy is apparent in the 
lower urinary tract, the urethra, bladder, ureters, and renal pelves 
are involved, while in obstructive uropathy of the upper urinary 
tract, the ureters and kidneys only arc involved. 

The most constant clinical factor in the presence of anomalies is 
one of infection manifest by long-continued pyuria. Such pyuria 
is constant and persistent and is not eliminated by the usual thera- 
peutic measures. The frequency- with which gross anomalies of 
the upper urinary tract exist in association with the more trivial 
genital anomalies should be constantly borne in mind. The pres- 
ence of pyuria in the presence of genital anomalies (stenosis of the 
urethral meatus, hypospadias or undescended testicles) should 
lead one to complete urological examination regardless of the age 
of the patient. 

The anomalies producing such obstruction to the upper urinary 
tract have been discussed under the anomalies of the kidney and 
ureter. 

URINARY INFECTION IN CHILDREN 

As a general rule, renal infection in children docs not differ 
from a similar condition occurring in the adult. The incidence of 
occurrence of obstructive uropathy is greater in children than in 
adults. This is undoubtedly due to the fact that stasis secondary 
to obstructive anomalies produces symptoms early in life. It is a (so 
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an established fact that the highest incidence of urinary tract infec* 
tion seen in infants and children is observed in children under 
three years of age. 

Symptoms: The symptoms of a sudden high temperature, rapid 
pulse, apathy, restlessness, and gastrointestinal disturbances with- 
out localizing renal symptoms, are commonly observed. Due to 
the general symptomatology without localization and the difficulty 
of collection of a urine specimen for study, a diagnosis of renal 
infection has often been overlooked. 

A sudden sharp rise in temperature, in the absence of localizing 
abdominal symptoms, should be considered as of renal origin until 
proven otherwise. Urinalysis should be done in ever)’ instance of 
unexplained rise in temperature. Further studies may be neces- 
sary but much information may be gained by the microscopic 
study of the urine in the presence of acute symptoms. In the pres- 
enccof chronic urinary infection, when a history of frequent acute 
exacerbations is ascertained, congenital urinary obstruction of 
some type should alwa>s be considered. In the more chronic con- 
ditions, symptoms referable to the bladder such as frequency and 
mgency, smarting or burning on urination, may be the only S)inp- 
toms of which the patient complains. Such history and symptoms 
warrant complete urological examination. 

Diagnosis: The diagnosis of renal infection in children, acute or 
chronic, docs not differ materially from the methods advocated in 
adults. Urinalysis should be done routinely in the presence of a 
sudden rise of the temperature from any cause, whether or not 
there arc any localizing renal symptoms. This routine study ac- 
counts for the relative accuracy of diagnosis of renal obstruction 
and infection in hospital practice. Although pus cells may be few 
iti number, their relative infrequency of occurrence should not 
eliminate the taking of a urine specimen for culture. Many physi- 
cians arc opposed to urethral catheterization. It is a well estab 
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lished fact that catheterization, male or female, done under rigid 
aseptic technic, is justifiable and is not a dangerous procedure. A 
urine culture should always be done. The causative organism is 
most frequently the Bacillus colt, although staphylococcus or 
streptococcus or other pathogenic organisms may be found. 

Once the presence of a chronic infection of the upper urinary 
tract is established, cystoscopy and ureteral catheterization should 
be done. Retrograde pyelographic studies should be done on the 
affected side. It is routine practice to do intravenous urography 
before cystoscopy. Considerable pertinent data may be gained by 
such preliminary study. 

Cystoscopy: There is nothing pathognomonic in the appearance 
of the bladder in infections of the upper urinary tract. There may 
be few or no vesical symptoms. Acute upper urinary tract infec- 
tions are usually associated with inflammatory lesions of the blad- 
der. These lesions may be manifest by a slight blush or hyperemia 
surrounding one or both ureteral orifices. Under such circum- 
stances, vesical symptoms may be slight or entirely absent. There is 
generally present a localized cystitis confined to the trigone. The 
trigone is inflamed and may appear edematous. The ureteral ori- 
fices appear inflamed and swollen. The inflammatory reaction 
may be so intense as to obscure entirely the orifices. 

The ureteral orifice on the affected side may be surrounded by a 
congested areola of varying intensity. The vesical mucosa may 
reveal evidence of a subacute or chronic inflammation. 

Indigo-carmine elimination is delayed or absent on the affected 
side or it may be eliminated in faint concentration. Differential 
function tests may reveal a drop in percentage elimination on the 
affected side. Individual ureteral specimens will reveal varying 
degrees of turbidity of the urine on the affected side. 

Treatment: The treatment of renal infections in children is 
similar to that employed in adults. Acute urinary infections arc 
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usually self-limited and progress to spontaneous cure unless stasis 
is produced by an anomalous condition. 

Treatment includes rest in bed, forcing fluids, active but not 
violent catharsis and diuresis. In the event of vomiting, five or 
ten per cent glucose in saline solution should be intravenously 
administered. Alkalinization of the urine with sodium bicar- 
bonate or potassium citrate, is often eflicacious 2.G to 4 Gin. (40 
to 60 grains) per day in divided doses. The use of mandelic acid 
is somewhat limited, although excellent results have followed its 
use. Helmholz recommends giving 0.06 Gm. (one grain) of cal- 
cium mandelate per each 100 cc. of urinary output in 24 hours. 
By this means, sufficient concentration of the drug is established 
as well as the maintenance of a pH of the urine of less than 5.5 is 
assured. Sulfonamide therapy, although widely advocated and 
extensively used, is not without danger. Under favorable circum- 
stances, sulfadiazine may be used very effectively. It is recom- 
mended that one grain per pound of weight be administered. The 
initial dose should be one-fourth of the total and the remainder 
divided so as to be given in equal amounts at four-hour intervals 
during both day and night. It must be borne in inind that a 
damaged kidney has the power to excrete sulfonamide compounds 
while impaired kidneys excrete the drug with about the same 
power as they excrete urea. It is imperative that the blood concen- 
tration of the drug be estimated at regular intervals. These inter- 
vals between estimation should be no greater than every’ four days. 
The greatest factor of treatment is the maintenance of free urinary 
drainage. Whether in the upper or lower urinary tract, free drain- 
age is essential. Urinary retention, regardless of location, favors 
infection and must be eliminated. 

Treatment of chronic infections: An accurate diagnosis is im- 
perative before intelligent treatment can be instituted. The most 
frequent causative factor of chronic urinary infection is obstruc- 
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lion. In chronic infections, examination should include a seatch 
for stasis of the upper and lower urinary tracts by cystoscopic and 
roentgenological examination. The recognition of such stasis 
should be followed by correction of the obstructive factors. A 
search for and the elimination of any foci of infection in the body- 
should be made. Constipation should be eliminated. An accurate 
diagnosis should be followed by a systematic and comprehensive 
therapeutic regime similar to that used in adults. 

UROLITHIASIS IN CHILDREN 

Urolithiasis in infants and children, although not rare, is not ol 
common occurrence in America. In certain sections of the Orient 
particularly India and China, the occurrence of urolithiasis in 
children is of relative frequency. Thomas and Tanner, in an 
.analysis of 203 instances of calculous disease in children, found 
that the average age ivas seven and eight-tenths years. In their 
series the youngest child was ten months old. Campbell, in a 
survey of 74 instances (43 post-mortem, 31 clinical) of calculous 
disease in infants and children, found 3G instances under one year 
of age; 15 instances at two years of age; eight instances under five 
years of age, or 59 instances of calculous disease under 1 5 years of 
age. 

The location of the calculi in the series studied by Thomas and 
Tanner was 2 1 percent in the kidney, eight per cent in the ureters, 
and G9 per cent in the bladder and urethra. In the scries of 35 
children coming to autopsy, Campbell found calculi in 29 in 
stances in the renal pelves or calices and two instances at the 
urcteropel vie junction. No mention is made of the position of the 
calculi in four instances. 

Analysis of the symptoms portrayed in the order of their fre- 
quency are pain and colic, hematuria and frequency, pyuria. 
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dysuria, nausea, and vomiting Man) calculi may remain symp 
tomless for years Not infrequently , the most prominent symptom 
is one of urinary frequency or incontinence of urine It is only by 
methodical examination that symptomless calculi are discos cred 
The formation, composition, localization and sequel of uro 
iithiasis in children do not differ from those described in detail 
elsewhere The treatment of urolithiasis does not differ from that 
of adults as regards indications and contraindications The great 
est difference is that of the size of the patient The surgical proce 
dures arc the same In the presence of \esical calculi, suprapubic 
cystotomy is to be preferred to litholapaxy The latter procedure 
has been ads lsed by some and miniature hthotntes hate been de 
signed Due to the size of the instrument, repeated efforts to crush 
the stone must be made As in adults, litholapaxy in children is 
contraindicated in the presence of trabeculations or diverticulum 
of the bladder 

Due to the fact that anomalous conditions of the kidneys favor 
development of calculi, considerable attention should always be 
directed to the functional ability, position and contour of both 
kidneys before surgical treatment to cither kidney is instituted 

RENAL TUBERCULOSIS IN CHILDREN 

Renal tuberculosis in children, although infrequent in its 
occurrence, is not uncommon Reml tuberculosis is one of those 
conditions that should be borne in nnnd in every instance of 
chronic pyuria that continues in spite of adequate treatment 
Tuberculosis in children occurs in the same clinical forms as 
does the disease in adults the acute mil tary and the chronic forms 
Acute Miliary Renal Tuberculosis is but a part of a generalized 
hematogenous tuberculous infection The condition is bilateral 
does not respond to any known treatment and is rapidly fatal 
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Acute miliary tuberculosis is commoner in children than in adults. 
As in adults, the condition is one of medical treatment rather than 
surgical. The kidney of acute miliary tuberculosis is usually a 
post-mortem finding because of the rapidity with which these little 
patients succumb to the overwhelming generalized tuberculous 
infection. 

The kidney cortex is studded with miliary tubercles which 
present a similar picture to the abscesses of a pyemic kidney be- 
cause of the multiplicity of the small localized abscesses. There is 
no border or rim of congestion surrounding the tubercles. The 
capsule strips readily leaving an intensely congested surface 
studded with tubercles. On section, tubercles are seen mainly in 
the cortex but no portion of the kidney is spared. There arc no 
cavities nor any apparent inclination to cavitation as the disease 
is so rapidly fatal that such pathological changes cannot take place. 

Chronic Renal Tuberculosis: The incidence of occurrence of 
renal tuberculosis is of such frequency that it should always be con- 
sidered in every instance of chronic pyuria. T uberculosis in child- 
hood presents the same clinical picture as does tuberculosis in 
adults. Although tuberculosis in childhood is not as frequent an 
occurrence as it is in adults, the symptoms of which these little 
patients complain; the pathological lesions established; the man- 
agement and surgical treatment do not differ from those in 
adults. One very definite axiom to follow is that in the presence of 
sterile pyuria, tuberculosis should be suspected until proven 
otherwise . 

Symptoms: Frequent, painful urination is the commonest symp- 
tom of which children affected with renal tuberculosis complain. 
Beginning as frequency oE urination during the day and later con- 
tinued at night, the frequency' of urination may be so intense as to 
cause these patients to void every 15 or 20 minutes. Pyuria is con- 
stant. The urine voided is cloudy. It is usually acid in reaction. 
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it is sterile to ordinary culture Occasionally abrupt painless 
hennuina occurs Hematuria is net er profuse and is usual!) of 
short duration Microscopic hematurn may exist for a consider 
able period before ever being noticed and may be an accidental 
finding 

Associated with these classical symptoms gastrointestinal up 
sets are frequent These gastrointestinal disturbances secondarily 
cause loss of weight and strength and anemia of vary mg degrees 

Diagnosis The initial steps in the diagnosis of renal tubercu 
losis are those of a properly taken history and a complete physical 
examination Examination of the urine by routine urinalysis nny 
be of valuable aid in suggesting the presence of tuberculosis The 
absence of renal tuberculosis should ne\er be determined by a 
single stained smear of the urine sediment The great variations 
from day to day of the presence of tubercle bacilli in the urine are 
such that repeated examinations by smear culture and guinea pig 
inoculations are necessary before a positive diagnosis may be made 
01 excluded 

Once a diagnosis of the presence of renal tuberculosis is made 
the next step is to ascertain whether or not the process is bilateral 
or unilateral One of the first measures to ascertain the extent of 
such an infection is by exci etory urography Considerable inform 
am c data are to be gained by such a procedure the position con 
tour and functional ability of both kidneys may be ascertained as 
well as the possible extent of the pathological process should it be 
picscnt Cystoscopy with bilateral catheterization of the ureteis 
and collection of specimens from both renal pelves for culture and 
guinea pig inoculation should then be done It is also rational to 
do an mdn idual kidney function test and retrograde pyelography 
on the affected side while the ureteral catheter is in position AH 
these diagnostic factors have been discussed at length under 
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renal tuberculosis. The points of diagnosis and surgical proce- 
dures do not differ from those practiced in adults. 

Treatment: Once a diagnosis of unilateral renal tuberculosis is 
made, there is no contraindication to surgical treatment that is in 
any way different from such surgical procedures in similar condi- 
tions in adults. 

NEOPLASMS OF THE URINARY TRACT IN CHILDREN 

Tumors of the kidney in infants and children occur in a greater 
relative frequency than do lumor s of the kidney in adults. 

Benign tumors of the kidney in children are rare. Such tumors 
are seldom of sufficient size to be palpable or cause symptoms. The 
adenoma, cystadenoma, and fibroma are the usual tumors ob- 
served and they are generally observed at autopsy. The adenoma, 
as previously described, is found beneath the renal capsule. The 
tumor is usually small in size and may be single or multiple. Occa- 
sionally, cystic degeneration occurs with the formation of a cystad- 
enoma. Fibromata also usually lie in a subcapsular position and 
on occasion may be of such size as to cause symptoms. 

The occurrence of renal tumor in infancy and childhood is 
manifest in those tumors which are malignant. The cm bryonal 
adenomyosarcoma (Wilms’ tumor) is the most frequently ob- 
served malignant lesion of the kidney in infants and children. 
Hypernephroma is rarely observed in children although it is one 
of the most frequently observed types of malignant renal neoplasm 
in adults. Rarely has adenocarcinoma been observed in children. 
Campbell, in a survey of the literature, could find the record of 
but two instances of renal carcinoma in children. 

Embryonal adenomyosarcoma is the commonest neoplasm of 
the urinary tract in the young and comprises 20 per cent of all 
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tumors in children. Such a percentage is second in frequency of 
occurrence of all tumors in children. The most frequently ob- 
served neoplasm in children is that of the eye and orbit, which have 
an incidence of occurrence of 52 per cent. 

The average age of occurrence of embryonal adenomyosarcoma 
is three years. According to Campbell, more than three-fourihs of 
all renal cmbryomata appear before the age of five and two-thirds 
of all the cases before the third year. Hyman, in an analysis of 1 36 
instances of renal tumor in children, found 106 occurred in the 
first five years; 57 were in the first two years. 

Embryonal adenomyosarcoma is usually unilateral but in- 
stances of bilateral involvement are recorded. Hinman collected 
1037 cases; only four per cent were bilateral. The characteristics 
of the tumor, pathology, symptomatology, and diagnosis are dis- 
cussed at length undei renal tumors. 

Embryonal adenomyosarcoma grow rapidly, the clinical course 
being about one year. Metastasis is relatively late. The tumors are 
usually of large size, and for this reason the palpable tumor in the 
upper abdomen is usually the first sign. Hematuria, if it occurs at 
all, is usually a late symptom. The composition of the tumor is 
one of mixed variety. Ewing describes the tumor as . . . “one of 
isolated tubules of high epithelium or cubical cells with indistinct 
lamina surrounded by broad zones of indifferent spindle-cells on 
which is based the diagnosis of adenosarcoma.” 

Treatment: The consensus of various investigators regarding the 
treatment of embryonal adenomyosarcoma is that preoperative 
irradiation, followed by nephrectomy, offers the greatest hope of 
cure. Such treatment should be instituted early. Unfortunatelj. 
the condition is usually seen late in the progress of the disease anti 
as a whole the results attained by operative measures are far from 
satisfactory. Few instances of five-year cures have been reported. 
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Nephrectomy should follow within three to six weeks after irradia- 
tion. After an elapse of such time, the tumor resumes its active 
growth. The recurrent growth is less radiosensitive than the orig- 
inal growth and cannot be indefinitely controlled by irradiation. 

TUMORS OF THE BLADDER 

Tumors of the bladder are very rare occurrences in children. In 
1900, Cancetti collected 42 cases and added one of his own. In 
1924, Dcming reviewed a total of 64 cases found in the literature 
and added two of his own (Figs. 436, 437). In 1937, Raihbun 
reported a personal observation and found ten additional cases 
in the literature, bringing the total to 75. Rathbun, in his analy- 
sis of the cases, found 38 were sarcomata, 16 myxomata, 4 myxo- 
sarcomata, 5 fibromata, 2 each of rhabdomyomata, benign polyp, 


f' 



Tig. 436 — Myxoma of the bladder. The patient was a 20 -month-old male. 

Lobulated tumor mass protruding through the bladder incision. 

(Court «v of Dr. Clyde L. Drmins and Surgery. CjntccJagj and Ohilrtrict. 192», 39.02 ) 
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and hemangiomata 1 each of neurogenic sarcoma fibromyoma 
neurofibroma leiomyoma dermoid and papilloma 
Those bladder tumors occurring an children that are of a malig 
nant nature are usually highly malignant but strangely do not 
metastasize until late although direct extension to contiguous 
stiucturcs may occur rapidly and relatively early m the continu 
ousiy adv ancing progress of the disease 



Symptoms The symptoms of tumor of the bladder in children 
are those of urinary disturbances frequency dysuria and urgency 
of urination Hematuria and pain occur later as the disease pro 
gresses 

Diagnosis The diagnosis of bladder tumor is made by cysto 
scopic examination and biopsy The cystoscopic picture presented 
by tumors of the bladder m children is similar to that of vesical 
growths observed m adults The cystogram may demonstrate 
irregularities of the vesical outline or a filling defect at the site of 
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Fig. 437-B — Fibromyxosarcoma of the bladder. High power photomicrograph 
showing the typical stellate cells of the myxoblast and the spindle nuclei of 
the fibrous series. 


(Courtesy of the U. S. Army Medical Mmctun. Ace. So. 6W9.) 
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the tumor. It remains for the biopsy of the tumor to establish the 
type of growth that is present (Figs 437 A, 437-B) 

Treatment: Treatment of tumors of the bladder in childhood has 
been generally unsuccessful. This unsuccessful management is 
undoubtedly due to the fact that the disease is far advanced when 
first observed 
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Roentgenological study of the urinary tract is one of the greatest 
diagnostic aids at the command of the urologist. The combined 
use of the cystoscope and the roentgen ray is a perfect combination 
of diagnostic equipment that permits the most accurate and intri- 
cate diagnosis. Previous to the introduction of such equipment, 
urological diagnosis was mainly one of conjecture. Pyelography or 
ureteropyelography, either retrograde or excretory, are terms ap- 
plied to the radiographic demonstration of the renal peh is or the 
renal pelvis and ureter respectively (Fig. 438). 

Pyelography was first attempted by Klose in 1904. He was un- 
successful due to the viscosity of a bismuth solution he employed. 
In 1905, Voclcker and von Lichtenberg, while using collargol in 
doing cystography, accidently demonstrated the outline of the 
ureter and renal pelvis. The fluid had regurgitated upward 
through a dilated ureteral orifice. In 1907, Albarran and Ertzbis- 
choff demonstrated the ureter and renal pelvis under normal and 
pathological conditions. In 1909, Keys advocated the use of 40 to 
50 per cent argyrol as a pyelographic medium. Braasch, using a 
ten per cent solution of collargol, popularized pyelography in the 
United States. In 1 91 3, Sir Thompson Walker introduced pyelog- 
raphy in England. From that time, urologic roentgenographic 
studies have become procedures that are universally used. With- 
out the use of such procedures, the high standard of accuracy' of 
diagnosis demanded by modem urological practice could not be 
maintained. 
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Excretory or intravenous urography, although an important 
phase of development, cannot supplant retrograde pyelography 
(Fig. 439). As an adjunct to cystoscopy and retrograde pyelog- 
raphy or ureteropyelography, the procedure is often invaluable 
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roentgenogram, (2) mtrasenous or excretor) urography, (3) the 
roentgenogram of the abdomen with opaque catheters within the 
ureters, but before injection of the opaque medium; (4) retrograde 
pyelography or ureteropyelography; (5) cystogram. 



F«g. 440 — Intravenous urogram Normal roentgenogram of both kulne)S 
(Trmple Umvers ly IlwpitaJ Ace \o S3J47 ) 


THE PLAIN ROENTGENOGRAM 

The plain roentgenogram or “scout film" of the abdomen may 
res cal considerable mformame data (Fig 111 ). The general bony 
structure of the lumbar spine and pehis is clearly \isinlizcd 
Marked deformity or localized areas of rarefaction of the bony 
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structure are often suggestive of pathological changes which will 
present urinary symptoms, yet these processes are definitely for- 
eign to the urinary system. On the other hand, areas of increased 
density of the bony structure suggest definite serious pathological 
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roenlgenogram The great majority of calculi cast a definite 
shadow to the roentgen ray Crystallization of uric acid xantlun 
or cy stin w ith the production of a calculus may cast no shadow or 
one that is only faintly \isible In a perfect roentgenogram it is 
possible to ascertain the position contour and size of the kidneys 
as the shadows cast by these organs are of different density than 
the surrounding structures The outline of the iliopsoas sheath 
should be clearly visualized A preliminary roentgenogram should 
precede all retrograde or excretory urographic studies Stereo 
scopically exposed films should be routinely employed Films ex 
posed by such technic usually afford greater possibilities of posi 
tional localization of calculi w ithin the kidney or the relationship 
of opaque shadows to the kidney 

Preparation of the Patient The one important factor which ob 
scurcs faintly \ lsible shadows is the presence of gas and fecal mate 
rial within the intestine It is not uncommon in the presence of 
an acute renal colic that abdominal distention is present The 
gaseous abdominal distention may be so great as to make difficult 
the differentiation rocntgenographically between renal colic and 
intestinal obstruction It is usual that some preparation of the 
patient should be made preliminary to the exposure of the film 
The use of an enema is routinely employed by many intcsugarcrs 
However considerable air may be earned into the lower bowel by 
such a procedure and although the bowel is emptied of some fecal 
material it is usual that more air or gas is present following an 
enema than before it was given 

Routinely the use of a thorough purgative is indicated to than 
nate the fecal material and gas within the bowel Castor oil has 
the disadvantage of being poorly tolerated by many individuals 
The use of saline cathartics has not proven too satisfactory 
although they arc much more pleasant to the taste The use of 
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saline cathartics is usually followed by an increase of intestinal gas. 
Castor oil has been found to be the most satisfactory. Two ounces 
ofcastoroil should be administered in the afternoon precedingthc 
day of examination. The evening meal should be withheld. All 
fluids, excepting milk should be permitted until midnight. The 
roentgen examination is done as early as possible the following 
morning. Such a routine of catharsis and elimination may be fol- 
lowed by plain roentgenograms or retrograde pyelography or 
excretory urography. It is usually not necessary to institute 
catharsis before retrograde pyelography. The shadows produced 
by the concentrated opaque medium arc much more dense and 
permit better visualization on the roentgenograph ic film than the 
shadows produced by excretory urography. 

RETROGRADE PYELOGRAPHY 

Indications: The indications for retrograde pyelography arc 
rather numerous when it is considered that the kidney and ureter 
are affected so frequently. There is a wide variety of positions, 
anomalies, infections, and calculous formation that affect the kid- 
ney. The majority of such lesions arc demonstrable roentgeno- 
graphically. In general, retrograde pyelography is indicated 
whenever a preliminary examination reveals the presence of pus 
or hematuria. It is also indicated when a history of protracted 
urinary disturbances is elicited such as frequency and urgency of 
urination, dysuria or continued nocturia. It is also indicated in 
those instances where physical examination reveals a palpable 
mass in the loin with or without urinary symptoms. 

Retrograde pyelography is not necessarily required when an 
accurate and obvious diagnosis can be made without its use- The 
findings on retrograde pyelography may be termed proof absolute. 
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Data Derived from Retrograde Py elography The important din 
ascertained by retrograde pyelography are such is could not be 
so completely supplied by any other means or method of cximim 
uon 



tig 442— R Krntgenogram showing the position assumed by the ufclcr in 
crossed renal ectopia. 

(Temple Un vers ijr Ho p tal Aec So 31294 ) 

1 Detection of congcmtil inonnhes in the upper uriniry trict 
winch may be ictidennlly discovered by pyelogriphy (Dc 412 ) 
Yet the anomalous condition may bt fundmientally responsible 
for serious pathological changes which imy hue produced feu 
symptoms 

2 The demonstration of the outline of the ureter is to position 
sue md course taken from the kidney to the blidder (Fir 143) 
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Many factors influence the contour of the ureter; the flexible 
radiopaque ureteral catheter will dearly outline this course and 
position. When the ureter is filled with opaque medium, the size 
and contour are readily visualized. 



Fig. 443 — Retrograde pyelogram showing a moderate hjdronephrosis with 
torsion of the hjdroureter. 

(Temple Uwrersity Hospital, Arc. No 32707 ) 

3. Demonstration of the outline of the renal pelvis as to position 
and shape (Fig. 44*1). A true estimation of the position of the 
kidney may only be made after filling the renal pelvis. Any undue 
mobility of the kidney, or whether its position is altered by cx* 
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irinsic pressure, may be observed. Distention of the renal pelvis, 
as produced by its numerous causes, is readily demonstrable (Fig. 
<H5). 

4 . The opaque solution demonstrates the destructive inflam- 



Fig. 44 f — Retrograde pjelogram. Rupture of pjonephrotic left kidne). Irregu- 
lar masses of opaque medium may be seen in the upper left quadrant. 

(Conrt«*jr of Dr. Elmer llws ) 

tnatory or neoplastic processes of the renal parenchyma, which 
communicate with the renal pelvis (Figs. 446, 447). 

5. The true relationship of. the kidney to the surrounding 
organs is readily demonstrated. Calcified lymph glands or other 
opaque bodies arc readily localized in relation to the kidney. Cal- 
cified lymph glands and gallstones arc two conditions which arc 
readily confused with renal calculi. It is possible to establish by 
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retrograde pyelography whether or not the presence of foreign 
opaque shadows or masses has a definite anatomical relationship 
to the kidney (Fig. 448). 

Contraindications to Pyelography or Ureteropyelography: Retro- 



Fig. 445 — Retrograde pjelogram — Pjelonephritis. Note unusual contour 
of renal pelvis. 

(Temple University Hospital, Acc No 31 M3 ) 


grade pyelography is dependent upon cystoscopy. It may be im- 
possible to introduce the cystoscope in the presence of obstructive 
uropathy of the lower urinary tract. Dilatation or removal of such 
obstructive factors may be necessary before cystoscopy may be suc- 
cessfully achieved. Retrograde pyelography is not without its 
dangers and complications. There arc definite contraindications 
991 





clinical c\ s roscoi*\ 


which should not be lightly regarded. Pyelography should nc\er 
be done in the presence of acute sescre illness, general debility or 
uremia Pyelography is contraindicated in those instances in which 
blood urea content and renal excretion tests res cal es idcnces of 



Fig 446 — Retrograde p)dogram — Carcinoma of kidnt) Note marked Ji'ioriion 
and elongation of lower calyx. 

(Tetoite University Hospital, Act ffo. JJ02I > 

renal insufficiency Pyelography should be done scry guarded 1\ 
in the absence of one kidney, either acquired or congenital, or in 
sc\crc cardiac or vascular disease in which it would be dangerous 
to do any type of urethral instrumentation. 

Contrast or Radiopaque Media: There is rightfully a definite 
tendency of urologists to discard those toxic or irritating solutions 
002 




Fig. 447 — Retrograde pyelogram — Hj-pemephroma. Note bizarre, crcicentic 
appearance of pelvis and cal ices. 

(Philadelphia General Hospital,) 


nized as an efficient agent, potassium iodide is irritating to the 
tissues. All the toxic or irritating radiopaque media have been 
replaced by the more recent and less irritating solutions such as 
skiodan, neo*iopax, diodrast, and hippuran. Although costing 
more than the older pyelographic media, they arc rionirritating, 
efficient radiopaque media when used in 15 or 20 per cent solu- 
tions. 
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Fig 448 — Intravenous urogram showing slight hjdronephrosis. Note the irreg- 
ular narrow ing or stricture of upper calyx. 

(Temple University Hospital, AcC No. 5-679 ) 

Equipment for Retrograde Pyelography: The equipment neces- 
sary for retrograde pyelography need not be extensive or elabo- 
rate. An adjustable ring stand on a floor pedestal (Fic. 449); a 
burette clamp; a 50 cc. burette; rubber tubing; a needle adapter; 
one pinch-cock and a hypodermic needle of such caliber as to fit 
the catheter are all that is essential. The syringe injection method, 
using a 20 to 30 cc. syringe, is not recommended. 

Anesthesia: The sensation of fullness in the loin, as noticed by 
the conscious patient, is the best known clinical guide in the filling 
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of the renal pelvis. General anesthesia is never to be considered 
whenever pyelography is to be done. The use of intravenous 
sodium pentothal is ideal for those individuals who demand gen- 
eral anesthesia for cystoscopy. The induction and recovery from 
the anesthetized state are rapid. All cystoscopic manipulation may 
be done and the cystoscope removed, permitting the ureteral 
catheter to remain in situ while the patient is in the stage of 
anesthesia. Following the removal of the instrument, the patient 
quickly regains consciousness. The injection of the renal pelvis 
may then be done with the patient fully conscious. Sacral, or low- 
spinal, anesthesia may be used to advantage in those instances that 
require deeper anesthesia than is afforded by the use of local anes- 
thesia in the urethra. The renal area is not affected by such an 



rig, 449 — Siamlard and burette used routinely in rctrograi^-j^j, 
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Fig 450 — Cystoscoptc X ray Table designed by Dr W Edward Chamberlain. 
This able is equipped for both roentgenogram or fluoroscopy «n ihe horizontal, 
upright or modified Trendelenburg position. 
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the ureter more than a few centimeters, the catheter may be pulled 
from its position during the removal of the cystoscope and the 
transfer of the patient to an x-ray table. It should be routine prac- 
tice to expose the x-ray films in stereo after introduction of the 
ureteral catheters prior to filling the renal pelvis. Gravity filling 
of the renal pelvis is advocated (Fig. ‘151). Some prefer injection 
of the renal pelvis by syringe. It is believed that fewer complica- 
tions will occur and that pyelography will be a less painful proce- 
dure when the filling of the renal pelvis is clone by gravity flow. 

The head of the cystoscopic table should be lowered so that the 



Fig. 451 — Retrograde pyelogram. The opaque medium i» contained only in the 
pelvis and calices. No regurgitation along the ureter hat occurred. 
fTrmpte University Hospital, Ace. No. 425CC) 
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patient assumes a modified Trendelenburg position AH air should 
be expelled from the rubber tube attached to the burette The 
rubber connecting tube is attached to the ureteral catheter on the 
side that p^elographj is to be done The burette is adjusted so 



Fig 452 — Retrograde ureteropj elogram Complete filling of the renal pelvi*, 
cilices and ureter is s ismiized. 

(Trtnple Lniver* ty Hasp to) Arc No JM61 ) 

that it is no higher than 20 centimeters abo\c the level of the hid 
ne) When all is in readiness, the pinch coch is opened and the 
renal pelvis and ureter are permitted to be filled with the radio 
paque solution (Fic 432) The patient is cautioned to report an> 
unusual sensation or fullness in the lorn Under normal condi 
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tions, eight to ten cc. of solution will suffice to fill the renal pelvis. 
Pathological dilatation of the pelvis and ureter may necessitate the 
use of large quantities of solution to fill completely the dilated 
channels. Under no circumstances are more than 20 cc. of the 



Fig. 453 — Retrograde pyetogram. Hydronephrosis of marked extent. Probable 
cause an aberrant \essel, although it cannot be demonstrated roentgenologically. 
(Tempfe C/nivemljr fftwpttaf, Atx. .Vo. 4S9SU ) 

radiopaque solution permitted to enter the renal pelvis unless the 
capacity of the dilated renal pelvis is definitely known. 

When the renal pelvis is filled with the required amount of 
opaque medium, the rocntgenographic exposure of the film is 
made in stereo (Fig. 453). Following the exposure, the head of the 
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cystoscopic table is elevated so -is to bring the patient into a semi 
erect position The ureteral catheter is slowly withdrawn while 
the opaque solution is permitted to run through the catheter 
under force of gravity (Fig 454) Further films are exposed while 



F«g 454 — Roentgenogram showing retention within the kidney of the radio- 
paque medium follow ng the removal of ureteral catheter (compare 
with Fig 453) 

(Temple tn vc s ty Hosp tal Acc No 4 9s0 ) 

the patient is in this position Films taken in the erect position 
often reveal lesions which might not otherwise be detected par 
ocularly those of movable kidney and kinking of the ureter 
Another method that has proven itself to be very satisfactory m 
outlining the entire ureter and renal pelvis is the introduction of 
MOO 



Pig. 455 — Retrograde ureterop>elogram. Stricture of ureter. Dilatation of entire 
ureter and renal pelvis is evident. 

(Temple University Hospital, Aec. No 51659 ) 


der. Another catheter that may be similarly used is a tapered 
Garceau catheter. This latter catheter has the disadvantage of 
passing up the ureter for a distance of several centimeters before 
total occlusion of the orifice is afforded (Fig. 455). 

The filling of one renal pelvis at one time is advocated (Fig. 
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456) If further stud) of the opposite kidney is necessary, the in 
jection of that organ is done after 48 to 72 hours Many adv ocate 
simultaneous injection of both kidneys Others suggest the injec 
tion of one side and the taking of the roentgenogram Follow mg 



Fig 456 — Retrograde pyelogram showing a hydrometer and hydrorttphros s. 

<Ph laddph a General Itosp at ) 

the roentgenographvc exposure e\ acuarrou of the opaque raediu m 
through the ureteral catheter is permitted The opposite kidney 
is then filled w ith the opaque medium It is belies ed that the most 
safe py elographic technic to follow is the filling of one renal pelt is 
with subsequent filling of the opposite side in 48 or 72 hours if 
such study is necessary It is likewise believed that the filling of 
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the renal pelvis of a solitary kidney (congenital or acquired) should 
never be done except in very guarded instances. Any roentgeno- 
graph ic evidence should be procured' by intravenous urography 
(Fig. 457). 



Fij;. 4 $7 — Roentgenogram showing a large staghorn calculus completely filling 
and outlining the renal pelvis and calices. Attempt is being made to do a retro- 
grade p> elogram. None of the radiopaque medium could enter pelvis. 
(Temple University Hospital. Ace. No. <4H2.) 


Syringe method: The technic of pyelography by the pressure 
syringe method is routinely and successfully used by many sur- 
geons. It is not recommended as a routine procedure. The proce- 
dure is simply done. A 20 cc. Liter syringe, filled with the opaque 
medium, is connected to the ureteral catheter. By slow, steady 
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Fig 458 — Retrograde p)e!ogratn showing a byd on phros s and p) eloveoous 
backflow The fan like radial on of the opaqu* med um may be readily observed. 
Temp e Un »e y Ifoip al Arc 'No 27870 ) 


pressure the renal pehis is filled with the contrast medium and 
the roentgenographic exposure made The great danger of the 
method is pain in the renal region The pain is more frequent 1) 
experienced by the patient than when gra\ity is employed (Fig 
4o8) 

Complications of Pyelography Oierdistentionof the renal pelws 
by the pyelographic media is followed by acute pain in the lumbar 
region or the side injected Usually this pain is relicied by a hot 
tub bath or the use of a hot water bottle If the pain is set ere 
morphine sulfate 10 mg (J-fc grain) by hypodermic injection 
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Fig. 459 — Retrograde pjelogram. Pjelovenous backflow. 
(Philadelphia General Hospital.) 


may be necessary. A combination of codeine sulfate, 30 mg. 04 
grain) and acetosalicylic acid, 0.3 Gm. (a grains), may be sufli 
cient to relieve the pain. 

The use of a large ureteral catheter or one that is eroded or 
cracked may produce considerable trauma to the ureter (Fig. 459). 
Complete anuria occasionally develops following simultaneous 
injection of both renal pelves (Fig. 4G0). The author has obsened 
such a case: A young woman complaining of pain in the back was 
subjected to bilateral pyelography. Sodium iodide, 12.5 per cent 
solution, was used as the contrast medium. Total anuria dcvcl- 
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opecl from which she never recovered Although bilateral pye 
lography is recommended by nruiy surgeons anuria is a serious 
complication of pyelography and should be avoided The greatest 
safeguard against such a complication is unilateral pyelography 



Fig 460 — Bilateral retrograde pyelogram Tumor of kidnej Note d stort on 
of right renal pelvis caused by a tumor mass n rbe upp“r pole of th* kidne) 

(Temple Un vers ty Hasp tat Aec , '.o 3059’ ) 

INTRAVENOUS OR EXCRETORY UROGRAPHY 

Excretory urography is accomplished by die intrav enous or sub 
cutaneous injection of certain nontoxic compounds which are 
excreted by the kidneys m sufficient quantities and of sufficient 
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density to cast an outline of the urinary tract on a roentgenogram 
(Fig. 461). 

There are many factors which contribute to the procurement 
of a suitable roentgenogram following the intravenous adminis 



Fig. 46 1 — Intravenous urogram — Normal. Note normal filling of peltes, raliccs 
anc! ureters. The excretory t unction it excellent. 

(Temple UniTtMitjr Hospital, Ate. No 62618 ) 


tration of the compound. The rociugenognunslobiaincd by excre- 
tory method are not as sharply defined as those obtained by 
retrograde pyelography. Considerable important information, 
positive or negative data, may be gained by the routine use of such 
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procedure as a preliminary study. Excretory urography definitely 
does not replace cystoscopy and retrograde pyelography, but is of 
definite material aid m diagnostic accuracy It is a perfect medium 
of diagnostic accuracy uhen symptoms suggest renal pathology or 
in those instances uhcrc cystoscopy and retrograde pyelography 
are impossible It is the author's routine practice to do mtrasenous 
urography prior to retrograde pyelography in ob\ ious surgical 
rcml disease and routinely before prostatectomy Visual c\ idence 



Fig. 462 — Hydronephrosis. Intravenous urogram showing hydronephrosis 
resulting from obstruction at the ureterop-lvic junctiofl- 
tTmple l/nircrsity Ho* pi til ) 
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is established as to the position, size, contour, presence or absence 
of obscure congenital anomalies and the functioning ability of the 
kidneys. All are salient and important factors in arriving at a true 
and accurate diagnosis (Fig. 462). 

Contraindications: The contraindications to excretory urogra- 
phy arc few but very definite: 

1. Intolerance to the drug: To date, a total of nine deaths have 
been reported following the intravenous administration of iodine 
compounds. Granted, this is a small figure if compared with 
the total number of examinations that have been made, yet it is 
believed that there would have been fewer deaths if prelimi- 
nary tolerance tests had been made. The preliminary' tolerance 
tests are easily done. These tests should be done routinely before 
intravenous injection is made. Two cc. of the iodine pyelographic 
solution are held in the mouth by the patient for ten minutes. If 
no reaction occurs, the patient is instructed to swallow the solu- 
tion. The patient remains under observation for another half- 
hour. For fear of a delayed reaction to the drug, intravenous 
urography is not done until after a lapse of 24 hours. Urography 
is not done if the patient shows any evidence of uticaria, nausea or 
vomiting, or any other reaction. 

2. Marked renal insufficiency: It is considered that the kidneys 
eliminate relatively 90 per cent of the iodine compound. If renal 
impairment is severe, as revealed by blood urea determination, 
intravenous urography should not be undertaken. 

3. Impaired liver /unction: The liver presumably excretes ten 
per cent of the drug under normal conditions. If renal function 
is also impaired, the kidneys are unable to excrete their considered 
proportional amount and a greater load is thrown upon the im- 
paired liver. 

4. Hyperthyroidism: Iodine or iodine compounds arc never 
well tolerated in the presence of an overactive thyroid. Opinions 
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differ regarding the use of the more recent contrast media because 
of their rapid elimination by the kidneys Hovvev er, the adminis 
tration of these compounds should be very guarded in the pres 
ence of thyroid disease 

5 Heat l disease Excretory urography is poorly tolerated in the 
presence of advanced heart disease, an acute febrile condition or 
severe renal infection 

6 Asthma Patients suffering with asthma tolerate excretory 
urography poorly Severe reactions may follow the intravenous 
administration of the contrast media 

Media Used for Excretory Urography Solutions of the nontoxic 
iodine compounds commonly used at present are diodrast dio 
drast compound and neo lopax The amount used is relatively 
the same in each instance All are efficient 

Preparation of the Patient Castor oil, tv\ o ounces, should be ad 
ministered in the afternoon ( about three o clock) preceding the 
day of examination The ev ening meal should be w ithheld All 
fluids, excepting milk, are permitted until midnight It is mipera 
tive that all fluids be withheld for several hours prior to the roent 
genological examination, otherwise the contrast media will be so 
diluted by the fluids within the urinary tract that sufficient concen 
tration to render a visible shadow w ill not be gained 

Technic of Excretory Urography Tw o roentgenograms are taken 
m stereo before the injection of the iodine compound is made A 
compression bag or pad is strapped over the lower abdomen in 
such a fashion as to compress the ureters at the brim of the pelvis 
Twenty cc of the selected contrast medium, to which the patieni 
has previously been tested are injected intravenously The solu 
tions most universally used are diodrast 35 per cent, diodrast 
compound 40 5 per cent or neo lopax 50 per cent All these 
compounds have been tested clinically and give relatively similar 
results 
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A series oE stereoscopic roentgenographic exposures is made. 
The first films are exposed five minutes after injection of the con- 
trast medium. Under normal conditions, five minutes arc suffi- 
cient time for excretion of enough contrast medium to outline the 
renal pelvis. In some instances, the outline of the pelvis will be 
complete, while in others only a faint shadow will be observed. 
The roentgenographic films are developed immediately and arc 
used as a guide for further exposures. Usually a second exposure 
is made 15 minutes after injection of the contrast medium. A 
third exposure is made 30 minutes after injection. In the event of 
delayed excretion, exposures may be made in 45 and again in 60 
minutes after injection. If desired, the patient may be placed in 
an erect position, the abdominal compression released and a Inst 
exposure made to demonstrate the presence or absence of renal 
ptosis. 

As delineation of the renal pelves, calices, and ureters is de- 
pendent upon the excretion of the opaque medium, it may be 
necessary to make roentgen exposures several hours following in- 
jection in those instances where impaired renal function exists. 

Urography in Infants and Children: It is frequently difficult to 
gain parental consent-for cystoscopy in infants and children who 
require urography. Because of the small veins and lack of co- 
operation of the patient, intravenous urography may be a difficult 
ami tedious procedure. Subcutaneous injection of the contrast 
medium, under such circumstances, gives excellent results. 
Mullen suggests the following technic: “The skin is prepared with 
iodine and alcohol. A small wheal is raised with novocain, one per 
cent solution, injected into the region of the angle of each scapula. 
A small nick is then made in each area with scalpel and two clysis 
needles are inserted subcutaneously. The contrast medium, 80 cc. 
normal saline, to which 20 cc. of 35 per cent solution of diodrast 
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have been added, is introduced. The needles are remov ed and col- 
lodion applied. A lollipop is used to keep the child’s mouth occu- 
pied. Sedatives are not employed A plain or scout film is made 
before commencing the injection No set rule is followed in the 
subsequent films Usually , hoi\ ev er, films are made at fiv e minute 
intervals following the injection of the dye until three films are 
taken and then at ten minute intervals, completing the examina 
tion in about 50 minutes follow ing injection. All films arc dev el- 
oped as soon as exposed, which furnishes a guide to the intervals 
between exposure Ureteral compression is not used.” 



Fir. 463 — Cyclop ram. Diverticulum of bladder Good visualization of the 
vijcus A three per cent solution of sodium iodide was used as 
the contrast medium. 

(Tm-If CniTtrsity Ho»? tal Act No. J’«*1 > 
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Fig. A(A — Cystogram. Diverticulum of bladder. Note the relative size of the 
diverticulum to that of the bladder. 

(Philadelphia Central Hospital ) 


CYSTOGRAPHY 

Cystography is usually dependent upon urethral catheteriza- 
tion. The bladder is filled with an opaque medium and the 
roentgen exposure made. Following the exposure, the fluid may 
be voided by the patient and a second roentgen exposure made. 
This procedure will demonstrate any retention within the vesical 
cavity of the opaque medium. The shaggy outline of a space- 
taking lesion is invariably indicative of malignancy'. The out- 
pouchings of the vesical wall in the presence of a diverticulum 
(Fig. 463) arc readily noted. The smooth, globular, space-taking 
outline of a ureterocele may be likewise visualized (Fig. 46-f). 

1013 



CLINICAL CYSTOSCOPY 


Technic of Cystography: A urethral catheter is introduced under 
sterile conditions into the bladder. The injection of the radio- 
paque solution is made while the patient is on the flat table used in 
routine roentgenographic work. The bladder is emptied of its 
contents and a three per cent solution of sodium iodide, or a 20 
per cent solution ofshiodan is instilled through the catheter. The 
amount of fluid used is that necessary to fill the \esical cavity with- 
out pain. The roentgen exposure is made in the anteroposterior 
plane and m the oblique positions. Following the roentgen ex- 
posures, the radiopaque solution is withdrawn through the cathe- 
ter and the bladder irrigated with boric acid or norma! saline 
solution. 
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A 

AntKRtsr renal vessel; a cause of urinary 
obstruction, 630 

i' iinormal rotation of kidney. 536. 594 

AfiKTMES.' 
cortical, 703, 705 
perinephric, 711 
psoas, 712 

Acid- ash foods. 676, 692, G99 

Acrhtavjne: 
a urinary antiseptic, 677 
in bladder irrigation, 118 
in treatment of neurogenic bladder. 332 
tuberculosis of bladder, J65 

Actinoms costs' 
of bladder. 174 
of kidney, 800 
"sulfur granules" of, 802 
of ureter, 439 

Acirr bilateral miliary tulierculosts of kid- 
ney, 765 

in children, 972, 973 
dilfuse glomenilonephnlis, 718 
glomerular nephritis, cystoscopy in, 36 
postoperative urinary retention. 338 
tncihritis in the female, 915 

Am nocarcinoma: 
colloid (urachal cell rests), 210 
in children, 975 
mctaplnsiic, 210 
of bladder, 240, 255 
of kidney. 857, 838 

Al»t mim v: 
in children, 975 
of bladder. 210 
otlulac), 957. 86 1 

Anr\OviATOlt> papillary carcinoma of blad- 
der. 210 

AWNOUJOSARCOMA- 
embryonal, 899 
in children, 975 
of kidney. 857. 899 . 901 

AiTFcnoNS of bladder, miscellaneous, 179. 
210 

Ac r and incidence of rrnal tuberculosis. 760 


Acenesis- 
of bladder, 179 
of kidnevs, 53G 
of ureier, 389 

\ciu\i;ioctTOS« in pvelonephntjj, 681 
Albarran's improvements in cystoscopc, 12 
Albarran S: F.rtrbischoff and pyelographv 
(1907), 9S) 

Alkaline mcrusiatcd cvsmis, 136 
phosphatic cystitis, chronic, 130 
A'fBfzts. a urinars antiseptic, 678 
Amebiasis of btadder. 176 
\mvomum mandelate in treatment of 
pyelonephritis. 680 
Ammotic fltiid in renal agenesis. 530 
iWiuom rephrosu. 742 
Anesthesia- 
general. 48 
in cvsioscopv, 41 
in retrograde pyelographv .991 
intravenous, 48 
local. 42 

sacral, or caudal. 46 
spinal. 47 

technic or. in bladder. 45 
in urethra, 45 

Anesthetic jellies, not recommended. 42 
pellets, not recommended. 43 
Anesthetics, local. 42, 4 1. 45 
Anelrvsvi or renal artery, 752 
a cause of urinary obstruction. C3I 
Angioma: 

of bladder. 211.261 
of kidney, 857, 897 
Anciosarcoms of bladder. 211 
Aniunf tumors of bladder. 210, 251 
A nom alifs of Madder, 179 
agenesis, complete. 179 
double bladder. 179 
c\Mroj>h) of, 180 
carcinoma in. 182 
complications of. 182 
of kidney. 537 fitKJ 
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A\ovt alies (ran I d) 
of renal blood vessels 536 596 
arterial side 536 
Venous side 536 600 
of renal pelvis other than duplication 
535 578 

\nomauols development of lire ers 388 
rotation of kidney 591 59j 
Antals photographic attempts 13 
Anlriv calculous 4-16 8o2 
\rtz rioscltrosls of kidney 744 
a cause of aneurysm of renal artery 7a2 
Atherothrovibosis of renal artery 750 
Vro\ir neurogenic bladder 32 j 334 
4 tow of bladder during puerpenum 930 
of ureter a cause of urinary of stniction 
628 

Atrfsi v urethral a cause of urinary ob 
5 [ruction 628 
\TRoriuc kidney 554 

Atrophy of parenchyma through hydrone 
phrosis 6°7 631 

A tropin in management of ureteral calculi 
4aS 

Autonomous neurogenic bladder 32a 332 
Azo dyes a urinary antiseptic 678 680 
\ZOBFNZOL 680 

B 

Bscterisl calculi of kidney 836 
causation of acute cystitis 96 
invasion of kidnev 6-14 
Bvctericidal drugs 680 
Ballooning of ureter 210 
Barium enema in d agnosis oE vesical 
fistula ”20 

in evstadenoma of bladder 243 
in vesicoentenc fistula 221 
Bsrs of Bell 82 90 
Bas fond of bladder 81 
Belt, bars of 82 90 

Belladonna used for neurogenic bladder 
329 332 337 

Benign nephrosclerosis 743 
tumors of bladder 240 241 24a 268 
of kidney 8a7 864 89 1 
Bierhoff stirrups 49 54 
Bigelow s (or blind) hthotrite 308 
Bilharzlal hyperemia of bladder 170 
nodules of bladder 171 
papilloma of bladder 172 
t ibercles of bladder 171 
i leers of bladder 171 


Biumrzi asis of I ladder J 60 
of kidney 788 
of ureter 440 
Biorsr technic of 282 
Bladder 

anomalies of 179 
as influenced by uterus 928 
atony of during puerpenum 930 
autonomous neurogenic 32o 332 
bas fond 81 

collection of a specimen 68 
diseases of 

agenesis complete 1/9 
amebiasis 176 
ballooning of ureter 210 
bilharzial hyperemia 170 
nodules 17] 
pap lloma 172 
tubercles 171 
ulcers 171 
bilharziasis 166 
blastomycosis 176 
calculus 293 

contracture of vesical orifice 2”4 
cyst of ureter 2J0 

cvstic dilatation of lot er end of ureter 
210 

cystitis vetularum (of aged v omen) 
229 

diverticulum 202 
calculi in 203 
carcinoma in 208 
double bladder 179 
dysfunction 312 
echinococcus d sease of 1/3 
exstrophy of 180 
carcinoma in 182 
complications of 182 
floating trigone 193 
gonococcus infection of 156 
herniation 215 

extra pen t on cal intrapemoneit 
paraperitoneal 216 
of ureteral nail 210 
herpes vesicahs 228 
zoster 2”S 

hypertrophy of ureteral ridge 197 
intravesical cyst 210 
leukoplakia laO 
lid en planus 230 
malakopla kia 153 
nematode infection 228 
pemphigus vulgans 230 


n 



INDEX 


bi .adder, diseases of (cunCrl) 
purpura, 22(5 

radium or x ray, burns, 222 
schistosomiasis, 166 
simple solitary ulcer of Fenwick, 225 
solitary ulcer, 225 
syphilis. 157 

trichomonas infection, 177 
tuberculosis, 161 

undermined, or “floating" trigone, 193 
ureterocele (ureteral prolapse). 210 
ureterovesical cyst, 210 
varix, 225 
vesical fistula, 217 
vestcoeniertc fistula, 219 
effect of gravid uterus on, 86 
fdffng with distending medium, 69 
fundus, normal, 8! 
in cystoscopy, 41 

indigo-carmmc ill ureteral examination. 
90 

injuries of, 183 
contusions, 183 
wounds or rupture, 184* 
extrapemoneal, intrapcritoneal, 187 
foreign bodies in, 190 
spontaneous, 185 
traumatic, 186 
tiabcctilations of, 192. 
cystoscopic appearance of bladder in, 
195 

ofuleopathic origin, 195 
of neurogenic origin, 193 
irrigation of. 68 
solutions for, 118 
lateral recesses, 81 
none supply of. 302 
neurogenic, 312 
normal, described. 77 
normal trigone, 81 
photography of, 70 
reflex neurogenic. 328. 330 
remot.it of foreign bodies from, 192 
routine examination of, 73 
tumors of, 232. 270: 
adenoma. 210, 2-1 1 
adenocarcinoma. 2 10, 255 
angioma, 211, 261 
angiosarcoma. 211 
aniline tumors. 210, 251 
benign epithelial, 210. 24 1 
mesothelial. 211,257 
classification of. 231 


bladder, tumors of (rout'd) 
colloid, 240, 253 
cyst adenoma, 240, 242 
dermoid cysts, 241 
endometriosis. 210, 243 
epithelial, 240, 211 
fibroma, 241, 257 
fibromyxoma, 241 
fibrosarcoma. 241, 265 
hemangioma 261,263 
in children, 927 
leiomyoma, 211,260 
leiomyosarcoma, 241, 268 
lipoma, 24 f. 257 
malignant, epithelial, 2 10, 216 
mesothelial, 211. 265 
mesothelial, 231, 241, 205 
medullary carcinoma, 210. 250 
mixed, or teratoid. 241, 218 
myoma, 211, 259 
myosarcoma, 211. 268 
myxoma. 211, 257 
myxosarcoma 211.268 
neurofibroma. 211, 258 
neurogenic sarcoma, 241 
osteochondrosarcoma. 211. 268 
osteoma. 211. 257 
papillary carcinoma, 210, 216 
epithelioma (papilloma). 216 
parasitic. 210, 252 

pathology and degree of malignancy, 
237 

rhabdomyoma, 211. 261 
rhabdomyosarcoma, 211. 268 
sarcoma, 2G6 

scirrhous carcinoma, 210. 250 
sipiaincms cell carcinoma. 210. 250 
teratoid. 241. 218 
teratoma. 211, 268 
uninhibited neurogenic, 323, 320 
acquired. 328 
congenital. 326 
ureteral orifices, 86 
vault or dome. 81 
vesical mucosa, normal, 77 
* coral ncd>. 77 

watch dial positions in, 80, 81, 89, 90. 3G0 
Blastom v costs of bladder. 176 
Bmi> r.NPiNG ureter*. 123 
Blood clots, their effect in cystoscopy of 
bladder. 71 

in ureter, a cause of iirinan obstruction. 
630 
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Blood i rea clearance renal function test 
60a 615 

BoissrvL du Rocher see du Rocher 
Bowman s capsules 718 
Bozzom s Licht letter 6 
Bnuscii and pvelogmphy (1909) 931 
Brewers septic infarct G>0 
Brown T Tildes S. Wm K Otis first all 
\tnencan cytoscope 12 
Brown Blercer cystoscope 12 13 50 
catheterizing or operating telescope m 
18 

described 15 25 

double catheteruing I6F cystoscope 28 
in examination of children 9a3 
observation telescope in 18 
u e in removing foreign bodies from 
bladder 192 282 284 
Brlcr Julius his platinum loop described 
9 

Blekger Leo see Brown Buerger 
Butterfield double-catheienzmg infant 
cystoscope 27 

single catheteruing cvstoscope in exami 
nation of children 9 j3 

C 

Like kidnev a3a 5a9 
Calcarfchs cystitis 136 
CvtxLU 

Inctcnal 836 
carbonate 83a 
cholesterin 836 
cistin 83* 
fibrin 834 

in diverticulum of bladder 208 
indigo 83* 
mulberry renal 832 

of prostate a cause of urinary obstruc 
noil 630 
oxalate 832 
phospb3tic 833 
staghorn renal 833 
urate 832 
ureteral 442 
uric acid 832 
urosteahths 836 
xanthin 83a 

Calcltols anuria 446 8a2 
Calclli S of posterior urethra a cause of 
urinary obstruction IP>8 


CALCILLS (COnl tl) 
of ureter 63 1 

a cause of urinary obstruction 630 
renal 826 
vesical 293 

a cause of nrinar j obstruction 630 610 
Campbell universal infant cystoscope 28 
Caprokal, a urinary antiseptic 677 
Carbonate calculi 83a 
Carbl ncle of kidney 6al 
cortical 703 706 
temperature chart 70S 
Carcinoma 

effect in cystoscopy of bladder 71 
following ulcer 1 4a 
in diverticulum of bladder 203 
of bladder 

cystoscopic appearance of 280 
diagnosis of 279 
differential diagnosis of 281 
figuration of 290 
medullary 240 
papillary 240 271 
prognosis 2S6 
radium therapy m 292 
sanhous 240 2o0 
squamous cell 240 2a 4 
symptoms of 27a 
treatment of 237 
of cervix and uterus 936 
of kidney 8a7 868 872 
of ureter primary 466 
Cardiac hypertrophy in horseshoe kidney 
566 

Casonis intradermal injection 789 
Catheter Coud£ s urethral 51 
Foleys 39 34a 3a3 380 
Garceau s 476 478 1001 
sterilization of ureteral 479 
sterilization tray McCrea a! 479 
Catheterization 
for culture 485 
of ureter 475 481 
in children 956 
with a wax tipped catheter 452 
Catheterizinc or operating telescope in 
Brown Buerger cystoscope 18 
Caudal anesthesia 46 
Cvt srs of urinary obstruction 628 
rendering visualization impossible after 
introduction of cystoscope 71 
Cellules in irabeculitions of bladder 19j 
196 
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Cerebral uremia, 737 
Cestoidla. cause of echinococcus disease of 
kidney, 793 

Chamberlain's cystoscopic x-ray table, 996 
Chemical nephrosis, 7-il 
Chemotherapy in pyelonephritis, 680 
Ci ie y\e Stokes type of breathing in ure- 
mia, 739 

( iituiRt.N, diseases of: 
adenocarcinoma of kidney, 975 
adenoma of kidney, 975 
congenital hy per trophy of serumonta- 
mim, 963 

congenital valves of posterior urethra, 
959 

ty stadenoma of kidney, 975 

embryonal adenomyosarcoma, 975 

examination of, 931 

fibroma of kidney, 975 

hypernephroma of kidney, 975 

neoplasms of urinary tract, 975 

olmrucitons in upper urinary tract, 966 

lenal tuberculosis, 972 

turnon of bladder, 977 

urinary infection, 967 

urography. 1011 

urolithiasis. 971 

urology, 951 

C.ntxiRAL hydrate in treatment of uremia, 
738 

Ciiolestfoma of bladder, 240 
Cholesteris calculi. 836 
Chondroma of kidney, 657. 893 
Chromocv stoscovv in renal function test, 
605 

CiiRoMouRFTFROscon in renal function 
lest. COS 

Chronic alkaline phosphatic cystitis, 136 
diffuse parenchymatous nephritis, 790 
infections of kidney, 670 
nephrosis, 741 

parenchymatous nephritis, 721 
pyclonqihriils. 670 
renal tuberculosis, 767 
caseocavrrnous type, 768 
collection of ureteral specimens in. 783 
disseminated nodular type, 768, 771 
fibrous, or indurative, t'pe, 768. 772 
genital involvement in. 776 
In children, 972, 973 
ulceration in. 782 
ureteral and vesical lesions. 772 


chronic renal tuberculosis (coin’d) 

urine examination and studies in, 777, 
778, 766 

sclerosing pyelonephritis, 653 
stage of glomerulonephritis, 733 
uremia, 739 

Clock-dial positions in examination of 
bladder, 80. 81. 89, 90, 360 
Cocaine in anesthesia, 42 
Colic, renal, 838 
Colitis, hemorrhagic, 745 
Collection of bladder specimens 68 
in renal tuberculosis, 783 
of tireieral specimens, 48' 

Colloid tumors of bladder. 210 255 
Colon ic irrigations in mercury iiephto*i«, 
747 

Compensators kidney, 554 
Concentrated vitamin foods, 700 
Concemtal anomalies of bladder a cau»e 
of urinary obstruction, 630 
contraction of vesical neck in children 
965 

cysuc kidney, 813 
hydronephrosis, 578 

hypertrophy of verumontanum in chil- 
dren. 963 

soliurv pelvic renal ectopia. 589 
ureteral displacements a cau«cof urinarv 
obstruction. 630 

valves of posterior urethra in children. 
953 

Contract or radiopaque media in roent 
genographj, 992 

Contracture of vesical neck a cause of 
urinary obstruction, 630 
of vesical orifice, 224 
Contraindications to cysmscopv 38 
loexcretory urographv. 1009 
tobtholapaxy, 308 

lupycJognipbv or pvclonrctevogtapbv, 

991 

Conti sionj of bladder. IPS 
of kidney, 620 

* Cord bladder," 2, (10. 118 131 
Cortical abscesses of kidney, 703, 705 
carbuncle of kidney, 703, 706 
CoiDf’s urethral catheters. 51 
Creatinine in glomerulonephritis. 728 
in renal (unction lest. 605, 618 
in uremia. 730 
Cuou-ors minis 132 
Cyanosis in pyeloiiqdmiis. 681 
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Cuj'DRnMf of bladder 240 
Cm of ureter 210 
CmtDFNO\M 
of bladder 210 242 
of kidner 8a7 
m children 97a 

C> sue dilatation of lower end of ureter 210 
formation at vesical neck in the female 
920 

kidnes congenita! 813 
C\sn\ calculi 634 
C\snMU4 8a3 
Ct Sims 
acute 99 

cord bladder in HO 
ostoscopic appearance of bladder in 
10! 

ostoscopy in diagnosis of 101 
Iiem3turta in 100 

psuria in 100 

reapes for use in 112 
symptoms 99 
treatment 118 
alkaline intrusted 136 
calcareous 136 
caused by bactena 96 
by chemical irritations 91 
by mechanical irritations 91 
chronic, 113 

cssioscopic appearance of bladder in 

m 

mandelic aad therapy in 119 
penicillin in treatment of 119 
sulfon therapy m treatment of 119 
ssmptoms 113 
treatment 117 

urotropm (methenamme) in treatment 
of 118 

chronic alkaline phosphauc 136 
classification of 93 
croupous 132 
a sum 108 l°6 6 4 
defined 93 
diphtheric, IS** 
diphtheritic, 93 109 
elusive ulcer 141 
emph'sematosa I**8 
etiology of 93 
exfoliativa 132 
faseolata 132 
fill culms 123 

gangrenosa (gangrenous) 93 132 


cistttis (co it d) 
gangrenosa desirous 132 
glandularis 122 674 
granulans 120 
granulatious 120 
granulomas 120 
granulomatosa 120 
granulosa 120 
hemorrhagic, 93 
Hunnersulter 141 
m prosiatic hspenrophs 36G 
intrusted 93 
interstitial Ml 149 
localized submucous fibrosis 141 
membranous 132 
mosaic in the female 927 
of aged women (vctulanira) 229 9^7 
panmural ulceratise 141 
papular 123 
paracystitis 141 
parenchymatosa 141 
plastic. 132 
polvposa 120 
pseudomembranous 131 
punctate 147 
s mple 93 
sul mucous HI 
uloTatne 93 

urinary retention a disposing factor 91 
irttilarum (of aged women) 229 9"7 
Cvstocelt in the female 932 
Csstocrapiiv 1013 
lechmc of 1014 
C\ sto't m x McCrea 318 
Rose 312 
C\ sroscorE. 

Brown Buerger 1° 13 15 50 
care of 19 

examination of before use 21 
first all American 12 
history of 5 14 

introduction of in ihe female 6i 
in infants an 1 children 67 
in the male oG 

in presence of prostatic hypertrophy Ja4 
m mature (infant) cymoscopes 2" 
removal of, in the female ,6 
in the male 7a 
sterilization of 1° 

Cvrrosconc photography 13 30 
Antal s attempts 13 30 
Nitzesattempts 13 30 
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CYSTOScoric photography ( cont'd) 

McCrea's study, 30 
coJor photography, 31 
cyuoscopic camera, 31 
x-ray table of Dr. E. W. Chamberlain, 
996 

Cystoscopy: 
anesthesia in, 42 
clinical, 145 

contraindications to, 38 
dangers of indiscriminate, 34 
defined, 5 

diagnostic value of in acute cystitis. 101 

direct method, 15 

in acute glomerulonephritis, 36 

in hematuria, 36 

in pyelography, 38 

in pyuria, 37 

in surgical lesions of urinary tract, 34 
in therapy, 38 

in tumors of urinary tract, 38 
in ureteral catheterization. 38 
in urinary disturbances, 67 
indications for, 34 
indirect melhod, 15 
instrument table, equipment of, 49 
lubricant in, K-Y jelly, 52 
of bladder, dermoid, 241, 268 
preparation of patient for, 49 
prismatic, 13 
reactions following, 40 
urethra in. female. 43 
male, 43 

C\sts of posterior urethra a cause of uri- 
nary obstruction, 628 
of prostate a cause of urinary obstruc- 
tion, 630 
renal, 556, 806 

D 

Dermatitis in pyelonephritis, 681 
Dermoid cysts of bladder, 211, 268 
Hun*««Aun, " Father of Frvdoscopy " 7 
his endoscope described, 8 
improved by Turslenhcim &. Cruse, 8 
Diet: 

alkaline, 601. 697 
add-ash, 689, 692. G93. 697 
concentrated vitamin, 691, 700 
Higgins’ high vilamin acid ash. 692.697 
in glomerulonephritis, 729 732 
hctogenic, !20. 676, 683 


Dietl’s crisis, 580, 581 
Diffuse suppurative nephritis, 647, 710 
Dilatation of renal pelvis, 578, 580, 627, 
654 

of ureter, 578, 580. 587, 639, 676. 702 
in renal tuberculosis, 773 
technic of, 408 

Dilaupide in management of ureteral cal 
culi, 458 

Diotiiane in anesthesia, 42 
DirtmiEMC cystitis, 132 
Diphtheritic cystitis, 109 
Disc kidney, 535, 559 
Dislocations of kidney, 620, 621 
Diverticulum of bladder, 202 
calculi in, 208 
carcinoma in, 208 

of urethra a cause of urinary obstruction, 
623 

Dome or vault of bladder. 81 
Double bladder, 179 
kidney, 533, 543, 546.517 
abnormalities associated ivith, 548 
duplication of pelves and ureters, 535, 
573 

ureter. 513, 544.547 
Dourmasiixin ureteral bougie, 462 
Dropped kidney, 579 

ru Rociier, Boisscau: his eystoscopes, 11, 12 
Dumbbell kidney, 535, 559 
Dunning colorimeter, 606, 608 

E 

Echinococcus disease of bladder, 173 
of kidney, 795 
or ureter, 439 
Ectopia: 

bilateral renal, with fusion, 536 
without fusion, 536, 587 
congenital solitary pelvic renal, 589 
crossed renal, with fusion, 533 
without fusion. 636 
renal, 535. 582 
vesical. 160 

Ectopic endings of ureters. 426 
Edison, Thomas A : his incandescent lamp 
in qstosropy, 11 
Eisner's endoscopic tiilie, 1 3 
Llucr cvacuator. 310, 31 1 
Fxusive ulcer cystitis. 141, 141 
Embrvoma of Udney, 857. 901 
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L stmts on al adct otnyosurtoma in children 
975 

Fmetjne hydrochloride in treatment of 
hilharziasis of bladder 173 
in amebiasis of bladder 177 
Lncei 11 maid carcinoma of bladder 210 
fc \ po urn (01 1. \ of ureter 4C6 
Endometriosis of bladder 210 213 
F MX) SCOPES 

Dcsormeaux 8 
earlier eystoscopes were II 
Flsncrs 13 
Hakcns 9 
Inn 1 la (ions of II 
F\ cos cop* defined 5 
forerunner of cystoscopy 5 
Ei iDiDYStiTis after cystoscops m prostaiic 
hypertrophy 353 

CerninrsL (uniors of bladder 232 2 10 
of kidney 857 B64 8 CS 
Equpmint for cystoscopy 49 
for retrograde pyelography 991 
Fx amis at ion of ureteral nunc specimens 
490 

fNcurroxv urographv 9*13 1006 
contraindications to 1009 
ined a used for 1010 
preparation of patient for IQ10 
technic of 1010 
Ixsyroiiis of bladder 122 180 
carcinoma in 182 
complications of 182 

1 NTRsrrmroNEAi herniation of bladder, 
216 

iiipturc of bladder 187 
F \tk srfn al poises and call cs 578 
l\TRs\rsirsi tumor effect of m cystoscopy 

F 

Frstsut diseases 

carcinoma of cem\ and uterus 936 
csstic formation at scs cal neck 920 
(Ij'crtinilnm of urrthja 9Jfl 
iniracrmcal fistula 910 
irregularm ami contractions of scsical 
neck O’ I 

pseudomembranous cystitis 926 
pseloncphrms of pregnanes 911 
stricture of urethra 9IG 
lueterocemeal fistula 910 
urethra in csstoscopy 43 
in urologs 910 


ffmalt diseases (cont d) 
urethritis acute 915 
urethrocele 912 
urethrocystitis 916 
granular, 917 
Urogenital fistula 937 
testcocenicoia^inal fistula 93 J 
scsictmtcnnc fistula 910 
scsicosaginal fistula 939 
rtmuc chloride lest Tor diacetic acid 679 
ruiniN calculi 831 
Fij rojii Juniors 1 f uterus 93 J 
FiBRonroMA of ureter 466 
riBROM \ of bladder 211 2 Gj 
of kidney 6 j7 801 
in children 97 r * 
r ibroms osiata uteri 931 
Fibrosarcoma of bladder 211 265 
of kidney 8 j7 902 

riBRois bar formation in prostatic hyper 
trophy 3 j9 

TiLLiNr bladder ssith distending medium 
69 

FtsitBERr renal function test 605 612 
FtruL-A 

intracemcal 910 
rectourcthral 5*2 
rcnocolic 712 
rcnointestinal 7a4 
iirctcrocersical 910 
uretcrosagmal 910 
urcthrosaginal 910 
urogenital in the female 937 
scsical 217 

sesicoccrsfcosagtnal 939 
scsicocmeric 219 
sesicoutenne 910 
sesicosagutal 939 

Fistllaf of urethra a cause of urinary ob- 
struction 628 
Fiastinc kidney 579 
Fun sTt\r ingone of bladder, I9S 202 
Focal diffuse staphs lococmc nephritis "W 
pfogrmc vtSetiioni of renal cortex "0* 
suppuratne pyelonephritis 618 
Foley s catheter 39 315 353 3*0 
Foreign bodies In > ladder 190 
Formalin gas In catheter stenllration 480 
Foiahin In bdhaniaits of l ladder 173 
Fuxlr-ation in treatment of Jnirratiml 
cyjtitij 149 
of scsical tumors 2*8 
technic 1 f in scsical tumors. _>90 
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Fuachon tests, renal. COS 
Fundus of bladder, normal, 8 1 
Furstemiesm’s fmpnn ements of Desor 
meau\‘ cysioscope, 8 
Fused kidney , 535, 543, 555 

G 

Gancrenols cystitis, 132 
Carceau catheter, 476, 478, 1001 
in pselograph), 1001 
Gastrogen lamp in endoscope, 8 
G astrointestin al nr cm i.i, 738 
Or ncr m anesthesia, 48 
GrMr.tr, imoluweiu in renal tuberculosis, 
77C 

Ghfdini Weimfst. complement fixation 
test, 799 

GLOMERULONEPHRITIS: 
acme dilfuse, 718 
chronic stage. 733 
diets in, 729-732 
subacute dilfuse, 72! 

"Goldulatt kidney," 724 
Golf iiolf ureter. 782 
ureteral meatus m mhciciilosis of blad- 
der. 164 

Gomcnol tn treaiinent of tuberculosis of 
tiiadder, IC> 

Gonococcal infection of bladder, 150 
of ureter. 438 
pyelonephritis. 791 
Gra.nllar cystitis, 120 
urethrocystitis in the female, 917 
Granuloma, nonspecific. oE ureter, 466 
Granulom atols polyp of ureter. 4f>G 
Gramd uterus, elTect on tiiadder, 66, 71, 86, 
930 

on ectopic kidney. 586 
Gravity filling of renal pel' is in ictrograde 
pyelography. 997 
Grawitz's theory. 878 
GetrsrEtn's scsicti jpwwto. 9 
Gumma in syphilis of kidney. 160, 789 
Gunshot or stab wounds to kidney, 618. 621 

II 

1 1 area's endoscope, 9 
Harfi ir Mich exstrophy of bladder, JS0, 
182 

lltAtANcioM a of bladder, 261. 263 
llrxt ATosrrHRrm. 631 


Hematcria- 

m acute glomerular nephritis, 36 
in carcinoma of ureter, 470 
in prostatic hypertrophy. 315 
in tuberculosis of bladder, 162 
in sesical calculus, 305 
SAstemanc causes of, 35 
\alue of cystoscopy in diagnosis, 31. 36 
Hemolytic anemia in pyelonephritis. 691 
Hemorriiacic colitis, 745 
csstitis, 93 
cysts of kidney, 806 
Henle’s loop, 720 
Herniation of bladder. 215 
CNtraperitoneal, inirapcritoneal. para 
peritoneal. 216 
of ureteral wall, 210 
Herpes sesicahs, 228 
zoster, of bladder. 228 
Herrold’s method of diacctic acid determi 
nation. 679 

Hexy lresorcinol a urinary antiseptic. 677 
Hiccjns’ high mam in acid asb diet. 692, 
697 

acnl ash menu, 69 G, 697 
alkaline menu, 701 
Htcii alkaline ash diet, 676, 701 

insertion of ureter on renal pels is. 422 
Horseshoe syndrome, 567 
Hunner's ulcer cystitis, 141 
Hydatid (echinococcus) disease of bladder. 
173 

Hydrocele rents, 823 

Hydrocjtiiaus with CNStrophs of bladder. 
180, 182 

Hydronej’iirosis 
aseptic. 627 
bilateral. 639. 611. 612 
rJiniral manifestations of, 632 
congenital, 578 
infected. C27, till. 61S. 6»3 
in caicinoma of bladder. 271 
obstruction a primary cause of. 627. fill 
parenchymal atrophs a result of.627.6Jl 
perirenal. 823 
unilateral. 610, 611 
Hydroperi nephrosis. 823 
Hydroi rettr. 4IG 

Hygienic measures in pydoneph mis. 676 
Hygroma, renal. 823 
HvmtNmiRosiA. R57, 876 
in chi Wren. 975 

HvriRiRoriiic ktdnes. congenital. 531 
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Hypertrophy of interureteral ndge of 
bladder, 197 

a cause of urinary obstruction, 630 
of prostate, a cause of urinary obstruc 
cion, 630, 640 

of \enzmonianum in children, conge ni 
tal, 963 

of vesical neck a cause of urinary ob 
struction, 630 
prostatic. 310 
renal 554 

Hi POFLA5IA of ureter 389 


I mferforate aims with exstrophy of blad 
der, 180 182 

Hith vaicoentenc fistula, 220 
Incomplete duplication of ureter, 389 
Incrusted cystitis 93 
Indico calculi. 835 

Indigo carmine in cathetcruauon of ureter. 
488 

in diagnosis of ureteral calculus, 451 
of ureierovaginal fistula, 433 
in examination of bladder. 90 
in hydronephrosis, 636 
in hydroplasuc kidney 552 
in injury to kidney, 624 
in pyonephrosis, pyelitis and pyelone 
phntis, 662 

in renal function tests, 603, 609 
Individual renal function tests, 605. 607 
Indwelling ureteral catheter in renal in 
fections, 676, 702 
Infected hydronephrosis 648 683 
Infections of kidney, 644 
Inflammation of ureter a cause of unnary 
obstruction, 630 

Inflammatory masses in penis a cause of 
unnary obstruction, 628 
Injuries to kidney 
contusions, 620 
dislocations 620,621 
gunshot or stab rounds 618,621 
lacerations 620 621 
open Hound 618 621 
rotations, 620, 621 
rupture, 620, 621 
stibcapsular, or dosed, 618, 620 
to renal pelvis, 626 

Instrlment table in cystoscopy, equipment 
of, 49 


Interstitial cysiius, 109 141 
Intercreteric ridge (Meraer s bar), 82, 84, 
90 

Intkacervical fistula, 940 
Intraperitoneal hernia tion of bladder, 216 
rupture of bladder, 1B7, 216 
Intravenous or excretory urography, 1006 
contraindications to, 1009 
m renal function tests, 605 
Intravesical cyst, 210 
Introduction of cystcwcope 
in infants and children, 67 
in presence of prostatic hypertrophy, 351 
in the remale, 65 
m the male, 56 

Iodoform in treatment of tuberculosis of 
bladder, 165 

Irrecllartiy and contraction of vesical 
neck, in the female. 924 
Irrigation of bladder, 68 
colonic in mercury nephrosis, 747 

J 

Jackstone calculus of bladder. 300 
K 

K Y jelly, lubricant, 52 
Kelly damp, 375 
hem os tat, 50 

Ketogemc diet, 120 676, 683 
aad ash foods in 692, 696. 697 
cautions. 691, 692 
drugs in association nith, 686 
Higgins' high vitamin aad ash diet. 692. 
696, 697 

high vitamin alkafme menu, T01 
in baallary infections 685 
in cystitis, 120 
in pyelonephritis, 680 
indications for, 6S S 
quantitative diet order. 688 
sample menus 689, 690 
tests for acidity 6S6 
vitamin foods 700 
Ketoncrla, 683 
Keton urine a bactericide, 686 
Keys and pyelography (1909) 98} 

Kidney 

anomalies 

of blood vessels, 536 596 
arterial side, 536 600 
venous side, 536 600 
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kidney, anomalies ^co til'd) 
ot form, 535, 555 
of number, 535, 536 
of position, 535, 579 
of size, 535, 550 
atrophic, 551 

bilateral ectopia, with fusion, 536, 582. 
583 

without fusion, 536, 587 
cake kidney, 538, 559 
compensator), or lij per trophic, 551 
congenital absence of both, 536 
of one, 537 
c)stic, 535, 555 
h)pertrophy, 534 

crossed ectopia, with fusion, 535, 53G, 555 
ai)mmetrical, 559 

S)nimetncat, or horseshoe, 535, 536, 
558. 5G2 

disc, 535, 559, 583 
diseases of: 
abscess, 703, 705 
actinom)cosis, 800 
bilharziasis, 788 
carbuncle, 703, 706 
echinococcus disease, 795 
gonococcal pjelonephritis, 791 
infections, 611 
medical diseases, 717 
replacement lipomatosis. 714 
senile arteriosclerosis, 744 
specific infections, 758, 759 
syphilis, 789 
tuberculoma. 770 

double— duplication of pelves and ure- 
ters, 535, 573 
dropped, 579 
dumbbell, 535, 559 
duplication. 535, 513, 546. 517 
fetal. 555 
Coating, 579 
function tests: 

blood urea clearance, 605, 615 
creatinine, 605, 615 
Fishberg, 605, 612 
individual renal, 603, 607 
intravenous urograph), 605,610 
Mosenthal, 605, 611 
nonprotcin nitrogen. 603, 613 
specific gravity, 603,611, 612 
urea concentration, 605, 612 
urea nitrogen, 603, 61 1 
fused, 535, 513, 553. 576 


KIDNEY (COfl I’d) 

"Goldblatt,” 724 
horseshoe, 535, 536, 559, 562, 576 
hypoplasia of, 535, 550 
injuries to, 618 
contusions, 620 
dislocations, 620, 621 
gunshot, or stab, wounds, 618, 621 
lacerations, 620 
open wounds, 618, 621 
rotations, 626. C2I 
rupture, 620, 621 
subcapsular, or dosed, 618, 620 
to renal pelvis, 62G 
L-shaped, 535. 559, 560 
lobulated, 535. 538, 555 
movable, 535, 579 
pelves of, 533, 546, 551 
rotation of, 536, 59 1 596 
shield, 583 
sigmoid, 535, 559 
solitary, 533-537 

pelvic enngemtai ectopia, 536-539 
structure of, 717 
supernumerary. 533, 512 
tumors of: 

adenocarcinoma, 857, 888 
in children, 975 
adenoma, 857, 861 
in children, 975 
angioma, 857. 897 
chondroma, 857. 893 
cystadcnoma, 857 
in children, 975 
embryoma, 837, 901 
embryonal adenomyosarcoma, 899. 

in children, 975 
epithelial, 837 
fibroma, 857, 898 
in children, 973 
fibrosarcoma. 837, 902 
hypernephroma, 837, 876 
in children, 975 
leiomyoma, 837, 896 
leiomyosarcoma, 857, 900 
lipoma, 857 
hposareoma. 900 
malignant nephroma, 857,888 
mcsothclial, 837 
mixed, or teratoid, 858 
myoma, 857, 8% 
myosarcoma. 837. 900 
osteoma, 857, 895 
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kidney tumors of ( coni d) 

papillary carcinoma 8a7 868 
rhabdomyoma 857,897 
rhabdomyosarcoma 8a“ 900 903 
sarcoma 8a7 899 
squamous cell carcinoma 8 j 7 872 
U liras 8a8 901 
in children 975 

kiNKS torsion and angulation of ureter a 
cause of urinary obstruction 630 612 
Rlose first attempted pyelography (1901) 
931 

Rollmann s photographic mtoscope 13 
L 

L shaped kidney 53a 559 
Laidley double cathetenzing cystoscope 23 
in examination of children 9a5 
Large white kidney 725 741 
Lateral recesses of bladder 81 
Lawen S formula for anesthetic solution 47 
Leiomvowa of bladder 211 260 
of kidney 8a7 896 
Leiomyosarcoma of bladder 211 260 
of kidney 900 
Lciter fee Niue Leiter 
Leukoplakia of bladder, 150 
in chronic cystitis 116 
of kidney 653 671 674 
of ureter 437 

Lichen planes of bladder 230 
Licht letter Bozzoni s 6 
Lipoid nephrosis (Epstein) 741 
LiroMA of bladder 241 
of kidney 8a7 89 j 

Lipomatosis replacement of kidney 714 
LiroSARCQMA of kidney 900 
Litholapaxy 307 
contraindications lo 30S 
technic of 309 
LmiotiUTE 307 
Lobulated kidney 53a 53S joj 
Local anesihetics 42 41 
Localized submucous fibrosis 141 
Lubricant in ostoscopy k \ jelly 52 
Ller syringe 46 49 69 
in pyelography 1003 

M 

McCarthy pan endoscope 13 15 50 28 > 
described 2a 27 


mc carthy pan endoscope (cent d) 

use in removing foreign bodies from 
bladder 192 
lesectoscope 921 

McCrea catheter sterilizing tray 51 I <9 
cystometer 316 318 319 
cystoscopic camera 14 
described 31 33 

Maclean ren3l function test 612 
M\LAkorLAM\ of bladder 153 
of kidney 6a2 

Male urethra in cystoscopy 42 
Maucnant nephroma 8a7 888 
nephrosclerosis 743 744 
tumors of bladder 240 241 26a 2CS 
of kidney 8a8 86 3 899 904 
MAU.oniE.NE a urinary antiseptic 678 
Malfiiki an pyramids 555 
Management of ureteral calculi 457 
Mandeuc acid therapy m treatment ol 
chronic qsiitis 119 
use in neurogenic bladder 332 
for urinary tests 679 

Mecholyl bromide use m neurogenic 
bladder 33- 

Media used for excretory urography 1010 
Median bar of prostate i cause of urinary 
obstruction 630 
Medical diseases of kidnev 717 
Medical kidnev 723 
Megalolreter 413 
Membranous cystitis 132 
Menus 

Higgins high vitamin 696 
alkaline 696 

of ketogemc diet 689 690 
Meroers bar or interureieric ridge 82 
Mercer* nephrosis 711 
colonic irrigations for 747 
sodium formaldehyde sulfo\ylatc an an 
ndoie for 747 

Mesothelml tumors ( ( bladder 231 21 J 
265 

of kidney 8a7 891 899 
Methensmine a urinary antiseptic 118 
119 676 

live in acme ostitis 101 
In connection with ketogemc diet 687 
in neurogenic bladder 332 
MrriiENOCLoBtNFsnA €31 
Mmivr red test (Coleman L Bell) for uri 
mry audits 678 
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Mhiiillm' blue in renal function tests. 
608 

in renal infections. 681 
Miniature cytoscopes, 27 
MtscriXAsrovs affections of bladder. 179. 
210 

Morphine in management c f ureteral cal- 
culi, 458 

seldom necessary in cystoscopy, 49 
Movable ltidney, 579 
Mucosa, normal vesical, 77 
resistant to infection, 9i 
' Mulberry" calculi in bladder, 300 
renal, 832 

Multilocular cysts of kidney. 806 
Multiple staphylococcic cortical abscesses, 
705 

Myelomeningocele, and neurogenic blad- 
der, 332 

Myoma of bladder. 211, 259 
of kidney, 857.900 
Myxoma of bladder, 211, 257 

N 

Necrosis of bladder, 132 
of kidneys, symmetrical cortical, in the 
female, 950 

Nematode infection of bladder. 228 
NroARSPHFNAMis'E in connection with ke- 
togenic diet. 687 

Neoplasm of prostate a cause of urinary 
obstruction. 630 

NiorLASMs of spinal cord a cause of hydro- 
nephrosis, G 10 
of ureter, 461 
primary carcinoma, 166 
tumors, 161 

of urinary tract in children. 975 
Nephritis- 

chronic pircnchvmatous. 721 
circumscribed metastatic suppurative. 
70ft 

diffuse pnrenchy matous. 790 
diffusesiippurative. 617,710 
syphilitic, 789. 790 

with atrophy, induration, and scarring. 
790 

Nri'itRovjA. malignant. 8 37, 8SS 
Nephroptosis. 679 
NrpiiROsrij rosis. 743 
benign, 743 
malignant, 713. 744 
senile arteriosclerotic kidnev. 741 


Npphrosis- 
amvloid, 742 

chemical, of bichloride of ineicury poi 
soning, 741 
chronic, 741 

lipoid (Epstein), 741, 742 
mercury, 7 14 
of pregnancy, 741 
toxic of pregnancy, 741 
Nerve supply of bladder, 312 
Neurofibroma of bladder, 241, 258 
of ureter, 466 

Neurogenic bladder, 312. 319 
acquired. 328 
atonic. 325. 331 
autonomous. 325, 332 
classification of, 323 
Congenital. 326 
reflex, 321, 330 
uninhibited, 323, 326 

Nfvvman s use of incandescent lamp with 
cvstoscopc, 11 

Nitrszine indicator (Squibb) for urinary 
test. 678 

NrntomtiROCHLORic acid therapy for uri- 
nary acidification. 678 
NiTrols oxide in anesthesia. 48 
Nrrzr Liiter cystoscopes. 10-12 
Nrrzr's photographic attempt. 13 
Sa\t\rccnoiis lesions of kidnev. 615 
Nos troths nitrogen renal function test. 
605, 613 

Novn fiVRct'Lous infections of kidney. 613 
Normal bladder described, 77 
Urination, 317 

NovATRorix in treatment of ureters. 453 
Novocain hydrochloride in anesthesia. 42 
Nyion catheters, 476 

O 

Observ vtios telescope m Brow n Buerger 
cvstoscopc, 17 

in MrCarthv paii-cndo-coi*c 26 
Obstriction a cause of hvdronephrosis 
627.611 

in upper urinary tract, in children, 906 
Of kidney infection. 615 
OR.cTRtrmr nropathv in traljcmlaiions of 
bladder 191 

Ocnx in treatment of uttlcrs, 458 
OiirompRVMNios in renal agenesis. 536 
Opt n wound* of lldnc* 613, 62 1 
OstTorrioNOROSSRcostv of Madder 211. 26® 
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Osteoclastic metastasis ot sesical earn 
noma 271 

Osteoma of bladder 241 257 
of kidney 8j7, 895 

Osteoplastic metastasis of prostauc caret 
noma 271 

Otis William K IF Tilden Rrown their 
first all Vmencan csstoscope 12 
Oxalate calculi 832 

p 

Panmuial ulceratise cystitis 141 
1 * aim clary carcinoma of bladder 240 246 
of kidney 8 j 7 868 
epitlidioma of bladder 246 
Papilloma of bladder 216 
simple of ureter 466 
Papula* cystitis (23 
Paracystitis 141 

Parai-fritoneal herniation of bbdder 216 
pARAniiMOsis a cause of urinary obstruc 
non 628 

Parasitic mmors of bladder 210 2a2 
Parenchymal atrophy result of hydro 
nephrosis 627 

pARFNaisMATots nephritis chronic 721 
Patient preparation of for cystoscopy 34 
49 

for excretory urography 1010 
for urological roentgenograph) 986 
Peiaes of kidney 53a 516 551 
Pempiiicl's vulgaris of bladder 210 
Penicillin in treatment of chrome ostitis 
If9 

of renal infection 676 682 
Penis clip use of in anesthesia for cysios 
copy 41 

Peri arte urns nodosa a cause or aneurysm 
of jrnaJ artery 782 
pLRiNmiRic alncess 703 731 
PrRiNrrimms 701 
Pdurensl Indronephrosis 823 
1 erii reti ritis a cause of urinary obsiruc 
Aron 6% 

Periurethral abscess a cause of urinary 
obstruction 628 

Pctragnam medium in urinary cxiroiha 
tion in renal inbcTcuIosis 778 
Piienoi in treatment of interstitial cystitis 
149 

of tulterculosis of blad ter 166 
I HfNotsi iroNi hthaltin ten’ll function 
test 601 GO. 60" 


Phimosis a cause of urinary obstruction 

628 

Piiosphatic calculi 833 
PiiOTOCR.Arinc camera McCrea cystoscopic. 
14 31 33 

PtnuiM platyhelminthes a cause of echi 
nococcus disease of kidney 795 
Plain roentgenogram 981 
Plastic cystitis 132 

Poirier P first successful catheterisation 
of both ureters 12 
Polycystic kidney 806 813 
Polyscope Trom6s 9 
Pontocain and dextrose an anesthetic 48 
Posterior commissural prostauc hypertro 
phy 360 

Pregnancy nephrosis of 917 
pyelonephritis of 9f I 
ureteral a cause of urinary obstruction 
630 

Preparation of patient for cystoscopv 31 
49 

for rxcrcioty urography J0J0 
for urological roentgenography 
of wax upped or wax bulbed catheter 
4a2 

1 rjsm atic cvstoscopy 13 

Prostatic hyperplasia with acute cysutfs 

no 

hyj>ertrophy a cause of unitary olntitic 
lion 630 

a hindrance to csstosropy 6» 
associated sesical pathology calculi 
368 

cystitis 366 

dilatation and fnpertrophy of blad 
dcr 367 

tumors of Madder 368 
rompbraljons of tystoscr p) in 3.2 
contraindications and dangers of cyt 
l os copy in 3j+ 

conditions of prostate to lie d flcrcnti 
atcsl from fiyperlrophv carcinoma 
c*l piosYaAe 3.1 
infection of piostatc 309 
leukemic infdirai ion of piostatc 3‘0 
luliercutous prosiaiilis SCO 
cystoscopic appearance of Aanous 
t»pcs 

ft) tom birformalion 3a9 
lateral !ol>e hypertrophy Sol 
posterior commissural hvpemoj hy 
360 
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1 ‘sostatic hypertrophy ( cont’d) 
prostatic carcinoma, 36 i 
tTilobe prostatic hypertrophy, 360 
indications and contraindications to 
transurethral resection, 371 
introduction of cystoscope in, 334 
use of Stem-McCarthy visual prostatic 
electrotome, 369 
Prostatism in the female, 927 
1 ’rostigmin in treatment of ureters, 458 
Protomil, a bactericidal drug, 660 
PsF.DDouvDRONEniRosis, 823 
Pseudomembranous cystitis, 131 
in the female, 926 
trigonitis, 131 
Pulmonary uremia, 738 
Punctate ulcer cystitis, 141 
Purpura of bladder, 226 
Pv elect asis of kidney. 651 
{'turns, 618 

a cause of urinary obstruction, 630 
cystica, 128, 652,671,675 
follicularis, 633 
granulosa, G52, 673 
PtELOCKAriitc medium, 50 
I's elocrapiiy: 
anesthesia in, 991 
complications of, 1001 
contraindications to, 991 
data derived from, 988 
defined, 981 
equipment for, 991 
indications for, 937 
introduced into England (J9J3), 981 
invented by Klose (1901). improved by 
Volkker R: von Lichtcnbcrg (1903). 
Albarran & Ertlbischoff (1907), 
Braasch (1909). Keys (1909), 981 
retrograde, 987 
technic of, 996 
value of in cystoscopy, 33 
PtFLONCPIfRirtf. 627 
a cause of urinary obstruction, 630 
atrophic, 618, 633 
chemotherapy in, 680 
chronic. 670 
sclerosing, 653 
focal suppurative. 6-18, 619 
hygienic measures In. 676 
in carcinoma of bladder. 274 
infected hydronephrosis. 61S 
of pregnancy, 91 1 
pyonephrosis. 618 


rv Elonepiiritis (cont'd) 

Systematic dietary measures, 667 
temperature charts, 658, 668, 670 
unfavorable medium for growth of bac 
teria, 668 

Ureteral catfieteriration, 661, 669 
Pyeloureterography, contraindications to. 
991 

l'VEMic kidney, 617 
Pvocemc infection, superficial, 709 
inflammation of kidney. 616 
Pv onfpurosis, 627, 618. 631. 657 
in carcinoma of bladder, 274 
Pyridium, a urinary antiseptic. 678 
Pyuria in tuberculosis of bladder, 162 
in vesical calculus, 303 
possible sources of in the female, 37 
in the male, 36 

value of cystoscopy in diagnosis of, 31. 37 
R 

Radiopvque media in roentgenography, 992 
Radium or x-ray burns of bladder, 222 
therapy in treatment of vesical tumors, 
292 

Radon seed implantation, technic of. 293 
Ravicii dilator, 401, 462 
lithotriptoscopc, 309 
Reactions following cystoscopy, 40 
Rectal spend um used in Pompeii. 5 
RtcTorurnmAL fistula, 385 
Reflex neurogenic bladder, 321. 330 
Removal of cystoscope. 75 
with catheters in silu, 483 
of foreign bodies from bladder. 192 
Renal agenesis. 537 

other physical abnormalities in, 536. 
537 

anomalies, 533 

a cause of urinary olistruciion. 630 
artery : 

aneurysm of, 752 
atherothrombosis of, 750 
thrombosis of, 750 
blood vessels, anomalies of, 536, 5% 
arterial side, 536, 59G 
venous side. 536, 600 
talndi a cause of miliary obstruction. 630 
calculus. 826, 827 
bacterial, 836 
carbonate, 833 
characteristics of, 831 
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hn\l calculus ( coni d) 
chctesienn 836 
«r>stm 834 
fibrin 831 

inchgo 83a 

metabolic disturbances 830 
mulberry 832 
oxalate 832 
phosphatic 833 
staghorn 833 
theory of formation 826 
uric acid 832 
in osteal i ths 836 
s iiuhm 83a 
colic, 838 
cysts 535 

a cause of urinary obstruction 63 0 
congenital cystic kidney 813 
I emorrhagic 806 
inultilocular 806 
polycystic kidney 806 813 
tciention 806 
solitary seious 806 810 
uitli other diseases present 820 
hydrocele 82a 
hydronephrosis 823 
hygroma 823 

perirenal hydronephrosis 823 
pseudohydronephrosis 
tit plication 53o 543 
ectopia 535 5S2 
bilateral 582 
with fus on 536 
congenital solitary pelvic 589 
crossed with fusion 53j 53j 
without fusion 536 537 
unilateral 582 
(unction tests 

blood urea clearance 60 j 61 .> 
creatinine 60j 615 
Tishlierg 605 612 
individual renal 60j 60/ 
intravenous urography 60j 610 
Mosentlial 60a 611 
nonprotein nitrogen 60a 613 
speafic gravity 60a 611 612 
total renal 60a 606 
urea concentration 60 j 612 
irea nitrogen 60a 614 
I yperirophy 554 

infection a cause of un iary ob (ruction 
630 

pelves a3a 546 5al 


RTS XL (COIH d ) 
pelv ic tumors 857 86a 
ptosis a cause of urinary obstruction 630 
612 

rickets 748 
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adenomyosarcoma 8a7 900 903 
embryoma 8a7 904 
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adenomyosarcoma 
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angioma 857 901 
chondroma 8a7 89a 
cysiadenoma 8a7 
epithelial 8a7 
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fibrosarcoma 8a7 902 
hypernephroma 8a7 876 
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leiomyoma 8j7 896 
leiomyosarcoma 857 900 
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malignant nephroma 8j7 888 
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myosarcoma 8a7 900 
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papillary carcinoma 8j7 868 
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sarcoma 8j7 899 
squamous cell carcinoma 8a7 872 
Wilms 858 901 
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Renocolic fistula 712 
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Retrograde pyelography 987 
anesthesia in 99 f 
contraindications to 991 
data derived from 9^S 
equipment for 994 
indications for 98 7 
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Rftkopfritonlvl tumors compressing ure- 
ter a cause of urinary obstruction, 
630 

RusnooMsoMA of bladder, 241, 261 
of kidney, 857, 897 

Ru abdomv osarcoma of bladder, 241, 268 
of kidney, 837, 900, 903 
Rickt ts, renal, 748 
hyperpara thyroid theory of, 719 
of adolescence, 748 
pituitary di encephalon theory of, 749 
renal theory of, 7 19 
Robinson’s uicthral catheters, 51 
Roentgcnouram, plain, 981 
RotvrcENoeRsritv. urological. 981 
Rosf's cys tome ter. 312 
Rotation of kidney , 620, 621 
abnormal. 536. 59 1 596 
Routine examination of bladder, 73 
Ro\ sink’s syndrome, 567 
Rupture of bladder, 184, 186 
extra peritoneal, 187 
intrapcritoneal, 187, 188 
spontaneous, 186 
traumatic, 186 
of kidney, 620 
Ruttenrcro's speculum, 9 

S 

S scent ix in trabcculations of bladder, 195, 
196 

Svcral anesthesia, 1C 
S ircoUa of bladder. 266 
of kidney, 857. 899 
of retrovesical region, 266 
Sarcomatoid papillary carcinoma of blad- 
der, 210 

Schistosomiasis of bladder. 166 
Scirrhous carcinoma of bladder. 210. 230 
"Scout film," 981 

Str.ALAS' speculum uretliro cysticum. 7 
Semi e arteriosclerotic kidney. 744 
Serenium, a urinary aniiseptic, 678 
Sturm kidney. 583 
Sir.Mom kidney . 537. 559 
Simple cystitis, 93 
solitary ulcer of Fen" ick, 223 
Sodium furmaldchv dc sill foxy laic, an anti- 
dote for mercury poisoning. 7 17 
pentothal in anesthesia. IS 
Solitary kidney, congenital. 135-137 
serous cysts of kidnrv. 806. 810 
nicer of bladder, 225 


Spasm of vesical sphincter a cause of uri 
nary obstruction. 630 

Specific gravity renal function tests. 605. 
611.612 

infections of kidney, 78, 758, 759 
SrECLLUM urcthro cysticum of Scgalas. 7 
Spina bifida, "ith exstrophy of bladder. 180 
and neurogenic bladder, 323, 332 
Spinal anesthesia. 17 
cord, neurological lesions of, or neo 
plasms of. a cause of hydronephrosis. 
610 

Spontanfous rupture or bladder. 186 
SQCWtnoin papitlarv carcinoma of blad 
dcr, 210 

Squamous cell carcinoma of bladder, 210, 
251 

leukoplakic. or secondary. 240 
mctaphstic. or primary . 210 
of kidnev. 857, 872 
Stafford’s ’’lancetes siilcitc,” 371 
’ Staghorn” renal calculi. 833 
STr-Nosis of meatus a cause of urinary ob 
struction, 623 
of ureter, 418 

Sitrn-McCartiiy clcctrotome, 372 
Stonfs in preputial cavity a cause of uri- 
nary obstruction. 628 
Stricture of tireier a cause of urinary ob- 
struction. 030 
in renal ttilicmilcnis. 723 
of urethra a came of urinary obstruction. 
628. CIO 

in the female, 916 
Sl'BMtCOt 5 cystitis, 111 
localized. Ml 

Siu.TAi>iv7iNr in treatment of csstitis. 119 
of renal infections, 681 
Set fam ethv ltiii Amu in renal infections, 
631 

Si Li VMLUIIDC, 080 G82 
in pyelonephritis, 080 682 
in renal infection*, fin l 
Sulfapv hioiNE in renal infections. GS1 
Sllfatui a7olf in cystitis. 119 
in gonococcal infection of ureter, 439 
hi renal infections. 630 
SlLFlirSKVtOllINf VIM.6SI 
Sit-ins therapy in treatment of chronic 
evstins. Ill 
in renal infections, fisfy 
Sitinwviinr. CW 
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ney 802 

Superfici al pyogenic infection 709 
St, pernum erary kidney 535 542 
ureter from supernumerary kidney 3S9 
Suppuration of kidney 616 
Surgery in renal infection! 670 703 
Surgical kidney 723 
Slrcical lesions of urinar) tract salue of 
cystoscopy in diagnosis of 31 
management of ureteral calculi 462 
Symmetrical cortical necrosis of kidney in 
the female (foO 

Syphilis a cause of aneurysm of renal 
artery 7a2 
of bladder 157 
of hydronephrosis 640 
of kidney 789 
of ureter 439 

SisTEsiic and dietary incisures id pyrlone 
phritis 667 
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Tartar emetic in treatment of hilltarziasis 
of bladder 172 
of ureter 441 
Technic of biopsy 282 
of catheterization with a y ax tipped 
catheter 452 
of cystography 1014 
of dilatation of ureter 408 
of excretory urography 1010 
of figuration in \csical tumors 290 
of btholap3\y 309 

of local anesthesia in I hdder and ure 
tltra 44 

of radon seed implantation 293 
of retrograde pyelography 996 
of roentgen therapy in treatment of sesi 
ca! carcinoma 287 
of transureteral resection 3/j 
of ureteral cathetenzat on for culture 48a 
of ureteropy elography 4o3 
Teratoid tumors of bladder **41 **68 
of kidney 8o8 904 
Teratoma of bladder 211 263 
Tests for urinary iciditv G78 
Therapy of urinary tract cystoscopy 1 1 3S 
Thomas tidal drainage apparatus 322 
Thompson s stone searc! er 30 j 
Thrombosis of renal artery 7a0 
Toomey evacuator 3 9 
Total renal fi net on test 60 j 606 


Toxic nephrosis of pregnancy 741 
Trabeculations of bladder 192 
cystoscopic appearance in 1 9a 
of ideopath ic origin 195 
of neurogen con gm 195 
Translretiiral prostatic resection 371 
anesthesia in 37 a 
complications 
embolus 3G2 
hemorrhage 380 
necrosis of prostate bed 382 
rcctourethral fistula 382 
rupture of bhddeT from explosions of 
gases 383 

ruptured bladder and extrasasation of 
ur ne 381 
septicemia 331 
stricture of urethra 382 
uremia 382 

immediate pouoperatne care 379 
indications and contra ndications 374 
preparation of patient 374 
selection of pitienLs 373 
technic of 3u 

Trauma a cause of kidney infection 645 
Tr»lm»77c rupture of bladder 186 
Trendelenblrc posiuon 407 453 4a4 
550 577 996 

Trichomonas tagmalis infect on of blad 
der 177 

Trigone of bladder normal 81 
Trilobe prostatic hypertrophy 360 
Trouv£s polyscope 9 
1 uberclloma of kidney 770 
Tuberculosis of bladder 161 
iCTiflasme in ireaiment of 16a 
acute bilateral miliary 76j 
in children 97* 973 
age and incidence of 7G0 
chronic renal 

golf hole ureteral meatus in 164 
hematuria in 162 
of ureter 441 

phenol in treatment of 166 
pyuria in 1 62 
renal 7oS 7a9 
in children 9/2 

trcteral and sesical lesions 772 
ur nary 758 
Tlmors 

in prep itial easily a cause of urinary ob 
sir iction 
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TUMORS {COIlt’d} 

of bladder: 

adenocarcinoma, 240, 255 
adenoma, 240, 241 
angioma, 211, 261 
angiosarcoma, 241 
aniline tumors, 240, 251 
benign epithelial, 210, 241 
mesothelial, 241, 257 
classification of, 234 
colloid, 240, 255 
c>stadcnoma, 210, 212 
dermoid cysts, 24! 
endometriosis, 210, 243 
epithelial, 240, 241 
fibroma, 241, 257 
fibromyxoma, 211 
fibrosarcoma, 241, 265 
hemangioma, 261, 263 
in children, 927 
leiomyoma, 241, 268 
leiomyosarcoma, 211, 268 
lipoma, 241, 257 
malignant: epithelial, 240, 246 
mesothelial, 241, 265 
mesothelial, 231, 211 , 565 
medullary carcinoma. 240, 250 
mixed, or teratoid, 241, 248 
myoma, 241, 259 
myosarcoma, 241, 268 
myxoma, 241, 257 
myxosarcoma, 241, 268 
neurofibroma, 24 1 , 258 
neurogenic sarcoma, 211 
osteochondrosarcoma, 211, 268 
osteoma. 241. 257 
papillary carcinoma, 240. 216 
epithelioma (papilloma), 216 
parasitic, 240. 252 

pathology and degree of malignancy. 
237 

rhalKlomyoma, 211,261 
rhabdomyosarcoma. 211, 268 
sarcoma, 266 

scirrhous carcinoma, 240. 250 
tetatoid, 241, 218 
teratoma, 211, 268 
of kidney' 

adenocarcinoma. 857. 838 
in children, 975 
adenoma, 857, 864 
In children, 975 


tumors of kidney (rout’d) 

adenomyosarcoma. 857, 900, 903 
in children, 975 
angioma, 857, 897 
chondroma, 857, 895 
cystadenoma, 857 
in children, 975 
embryoma, 857, 904 
embryonal adenomyosarcoma, 899, 904 
in children, 975 
epithelial, 857 
fibroma, 857 
in children, 975 
fibrosarcoma. 857. 90a 
hypernephroma, 857, 876 
in children, 975 
leiomyoma, 857, 890 
leiomyosarcoma, 857, 900 
lipoma, 837 
liposarcoma, 900 
malignant nephroma, 857, 888 
mesothelial, 857 
mixed, or teratoid, 858 
myoma, 857, 896 
myosarcoma. 857, 900 
osteoma, 857, 895 
papillary carcinoma, 857. 868 
rhabdomyoma, 857. 897 
rhabdomyosarcoma, 857, 900, 903 
sarcoma, 857, 899 
squamous cell carcinoma, 657, 872 
Wilms’. 858, 904 
in children, 975 

of penis a cause of urinary obstruction. 
628 

of posterior urethra a cause of urinary 
olistruction, 628 
of ureter, 461 

of urinary fract, value of cystoscopy in 
diagnosis, 38 
of uterus: 

carcinoma of cervix ant! 11 terns. 936 
fibroid, 931 

fibromyomata uteri, 931 
intracers ical fistula, 9(0 
ureterocers ical fistula, 910 
u ret ero vaginal fistula, 910 
urcthrosaginal fistula. 910 
urogenital fistula. 937 
scsicoulrrine fistula, 939. 910 
vesicovaginal fistula, 939 
soical tumors, 270 
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Ulceration in renal tuberculosis 782 
Ulcerative cvstitis S3 
Undermined or floating trigone 198 
Uninhibited neurogenic bladder 323 326 
acquired 328 
congenita] 326 
Urate calculi 832 

Urea concentrated ienal [unction test 60a 
612 

tmioqen renal function test COa 614 
Lremia 736 
cerebral 737 

dilorit hsdnfe in treatment of 733 
chronic 739 
creatinine in 7*“9 
gastrointestinal /SK 
pulmonar) 738 
Ureter 427 

anomalies of caliber and form 339 390 
400 

disertici lum 412 
hulrourcter 416 
kinks and twists 408 
megaloiircier 413 

obstruction resulting from alicrraiit 
blood sessels 411 
postcaval ureter 421 
stricture of 400 
site of 402 
of number 389 392 

accessor) ureters end ng hlindlv 390 
□genesis 389 392 
double ureter 390 
duplication of complete 390 392 
incomplete 389 
h) poplasia 389 

supernumerary ureter from super 
numerary kidney 389 
of origin and termination 389 391 
blind ending ureters 423 
ectopic endings 4 I> 6 
btgh insertion or ureter on renal 
pelvis 4 09 

of positio i 389 390 400 
anomalous development 3S8 
implantation 389 

catheterization of 9 12 2 t 90 110 118 
134 475 481 
diseases of 434 
actinomycosis 439 
bilharziasis 440 


iKrrrR diseases of (confd) 
calculi 412 

carcinoma primary 46G 
echinococcus disease 439 
gonococcal infection 4 3S 
leukoplakia 437 
neoplasms 461 
surgical management of 462 
syphilis 439 
tuberculosis 441 
tumors 464 
ureteritis cystica 434 
granulosa 436 
golf hole 782 
injuries of 429 

trauma during instrumentation 429 
Ureteral anomal cs a cause of urinary ob- 
struction 630 
c ilcutt 412 
AttuvagemtiA of 4S7 
surgical management of 462 
catheter 476 
care of after use 480 
markingof 4SI 
sterilization of 479 

ctthetenzatiou 9 12 25 96 U0 118 134 
475 481 
danger of 490 

dilTculties and failures of 486 
for culture 485 
in children 9 j6 

in ienal infections 661 669 702 
value of cystoscopy in 381 
nreatotomy in treatment of ureteral cal 
cuh 462 

obstruction causes of 416 
orifices cvstoscopic localization of 36 88 
prolapse (ureterocele) 210 
specimens collection of 481 
urine specimens examination of 490 
Ureteritis a cause of urinary obstruction 
630 

URETEROCrRV ical fistula 910 
Uretxropv elocram technic of 453 
Urcteropt elocrspht defined 98 
contraindications to 991 
Ureterovacinal fistila 910 
1 reterovesical cyst 210 
Urethra female 

cystic formation at s«:cal tied 920 
cystitis vend arum (of aged women) 9°7 
diverticulum of (urethrocele) 91" 
glands of 91° 
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urethra. female (cont’d) 
irregularity and contractions of vesical 
neck, 921 

mosaic cystitis, 927 
prostatism, 927 

pseudomembranous ostitis, 926 
stricture of, 916 
urethritis, acute, 919 
urethrocystitis, 916 
granular, 917 
urethrovaginal fistula, 910 
Urethral glands in the female. 912 
stricture a hindrance to cystoscopy, 65 
Urethritis, acute, tn the female. 915 
Urfthrolfle a cause of urinan obstruc- 
tion, 628 

in the female, 912 
Urfiiirocvstitis »n the female. 916 
Urethrovaunal fistula, 910 
Uric acul calculi, 832 
'Jrinarv acidit). tests for. 678 
antiseptics, 118 
in renal infection, 676 
disturbances, value of cystoscopy in, 37 
fever after cystoscopv in prostatic livper- 
trophy, 35 

infection in children, 967 
obstruction, causes of. 628 
the primary cause of hydronephrosis. 
fill 

retention, acute postoperative. 338 
tract, neoplasms in, in children, 975 
obstruction in upper, in children, 975 
tuberculosis, 758, 759 
Urination, normal, 317 
Urine examination in renal tuberculosis, 
777. 778 

Urocf VITAL fistula in the female. 937 
Uroorm-iiv in infants and children. 1011 
Uroi mil Asia tn children, 971 
Urolocical roentgenograph), 981. 9S3 
preparation of patient for, DSC 
IJrololy in children. 931 
adenocarcinoma of kidiiev, 975 
adenoma of kidney. 975 
congenital contractu re of vesical neck. 965 
hvpertroph) of vcriimonianiim. DCS 
valves of posterior urethra, 959 
cystadenoma of kidney , 975 
embryonal adenomyosarcoma, 973 
examination, 931 
fibroma of kidney. 975 
hi per nephroma. 975 


urology in children ( rout'd ) 
neoplasms of urinary tract, 975 
obstructions in upper tirmarv tract, 966 
renal tuberculosis, 972 
tumor of bladder, 977 
urinary infection, 967 
urolithiasis, 971 
Urosteautiis, 836 

Urotropin (rneilienammc). a urinary anti 
septic, 118. G7G 

in treatment of chronic cystitis, 118 
Uterine displacements (anteflexion, retro 
flexion, rerrov crsion), 931 
LTEftLS* 

carcinoma of cervix and uterus, 976 
cysioccle, 932 
fibromyoinaia uteri. 931 
grav id. cITcct on bladder, 71 86. 930 
on ectopic kidnes, 586 
infliieme of on bladder 928 
intraccrvical fistula, 910 
nephrosis of pregnanes , 917 
pvelonepliritis of pregnanes 911 
svmmcmca! cortical necrosis of kidneys. 
950 

tumors, 93 1 

urcteroccrv ica) fistula, 910 
urclcrovagin.it fistula, 910 
urogenital fistula in the female. 937 
uterine tlnphtemem\ (anteflexion retro* 
flexion, retroversion). 931 
vcvicoocrv icovaginal fistula. 939 
vesicovaginal fistula. 939 


k alone THER-srv —bacteriophage. 676, 701 
Valin st Speculum used In ancient 
Hebrews, 5 

\ aevfs of posterior uretfira a cause of un 
nary olntruction, 625, 639 
congenital of posterior urethra in did 
dren. 939 

of ureter a cause of urinary obstruction, 
C30 

7 an Slikt renal function test, 615 
Varin of bladder 8 1 

Vexemontanlm. congenital hvjiertrophy 
of. in children, 963 

enlargement a cause of unnarv obstruc 
lion, 628, 639 
krsicvt calculus 298 

a cause of unnarv ol«truction,630.610 
effect in cystoscopy of bladder. 71 
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vesicai, calculus {coni d) 
carcinoma metastasis of 271 272 
<1 verticulum a cause of urinary obstruc 
tion G30 
djsf unction 312 
fistula 217 
mucosa normal 77 
neck 77 

congenital contracture of in children 
96j 

tumors a cause of urinary obstruction 
630 

cystoscopic appearance of 230 
diagnosis 279 
differential diagnosis 281 
figuration of 288 290 
location of 270 

metastatic extension and recurrence of 
2"0 273 
prognosis 286 
radium therapy in 292 
symptoms 275 
treatment 287 294 
\ ESICOCER\lCO\ AGIN AL fistula 939 
Vesicoentduc fistula 219 
\ esicoutctjne fistula 910 
\esico\acinal fistula 939 


\ isuAUZAtios m cystoscopy causes render 
Ing impossible after introduction of 
cystoscope 71 

W 

Walker Sir Thompson and pyelography 
(1913) 981 

Walthek dilator 462 
Wapplers improved optical system in 
qstoscope 12 

Wassermann test in syphilis of bladder 158 
in transurethral resection 374 
Watcii dial positions in examination of 
bladder 80 81 89 90 360 
Wax tipped catheter cathcrlerization with 
452 

preparation of 4 j2 

W histle (or flute) tip catheter 476 478 488 
Wilms tumor of kidney 858 904 
in children 97a 
Wolffian duct 261 415 90* 

Wounds or rupture of bladder 184 
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\ ray burns of bladder 22° 

\%vnttv catculi 835 
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